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Mana ct 3 ti/icti/i Ka 
Meci/ijeosi/ix o6jeKaTa 


t6 s i 7 ?f 
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rbuleufes & des anias d’litoiles. 
ns font rapportm ci-contrc . 


e lunette (Tun pied, Elle ne contient 

i centre cn eft clair & brillant, divi¬ 
de & reftemble au noyau dune grofle 
re, fa grandeur, approchcnt beaucoup 
t eft dans la ceinture d’HercuIe. Voyez 
talogue: fa pofition a ete determinee, 
diredenient a Ietoile a d’HercuIe, 
ir; la nebuleufe& Ietoile fur le menie 

)iles, fans nebulofite, entre le grand 
jc du Navire. 

e, au-deflus du coeur de Charles, fur 
ile n.° 8, fixieme grandeur des Levriers, 
: le centre en eft brillant & la nebu- 
Elle reftemble a la nebuleufe qui eft 
vre, ti,° ?p; mais celle-ci eft plus 
nte: M. Mechain cn fit la decouverte 

i. 

dans le Lion, au-deftiis de Ietoile /.* 
a-foible. 

;, dans le Lion, pres de la prece- 
noins apparente, toutes deux fur le 
b; elles reftemblent aux deux Nebu¬ 
la 84 ix 88, M. Mechain les 
: ao Mars 1781. 

7 ande Ourfe, pres de tile eft 
pporte M. Mechain, fur-tout quand 
du micrometre: fa lumiere eft foible, 
lechain la vit pour la premiere fois 
^ hi pofition eft rapportce dapres 
nebuleufe il en vit une autre, qui n’a 
sterminee, ainfi qu’une troifieme qui 
le la grande Ourfe. 


Kapa je LUap/i Mecnje nocMaTpao o6jeKTe kojm he caqm+,a- 
BaTM paHac no3HaTM M Kaia/ior, jepnHn HaqwH pa hx K/iacnc|)MKyje 
6n;ia je oioco 6 hoct H>eroBor OKa pa pas/iMKyje amas detoiles 
(3Be3flaHa jaTa) n nebuleuse (Mar/iMHe). 

flaHac, MOflepHMM acTpoc}>H3HHKHM TexHMKaMa Moryhe je 
kb acM(j)MKOBaTM MecnjeoBe ohjeKre npeMa h>hxobhm 4)h3hhkhm 
oco6nHaMa. /jaK/ie, MecnjeoB Kara/ior capp>Kn: 

• 6 Mar/iMHa 

• 28 pa3BejaHMx (oTBopeHa) jaTa 

• 4 miaHeTapHe Mar/inHe 

• 29 r;io6y;iapHnx (3aTBopeHa) jaTa 

• 40 ra/iaKcwja 

• 3 HeKaTeropM30BaHa ohjeKia 

MecnjeoBM ohjeKra HajMaifcer ejaja cy M 76, M 91 m M 98, 
TbMxoBa npMBMflHa Be/imiMHa je 10.1 

HajBehn npnBnpHn iipenHMK Mel)y MecnjeoBHM ohjeKTHMa 
MMa AHflpoMeflMHa ra/iaKCwja (M 31), Ha HehecKoj Cfj)epn 3ay3n- 
Ma noBpniMHy op iipn6;in>KHO 4° x 1°, m mojkc ce bhpcth i o/ihm 
okom Kao ohjeKai 5 Mararnype. 

HajBehn MecnjeoB ohjeKai M 101, cnopa/ma ra/iaKcwja npe- 
HHMKa oko 184 000 cbct/iochi/ix ropnHa je CKopo 1,5 nyTa Beha op 
M 31 m CKopo 2 nyTa Beha op M/ichhot nyTa. 

MecnjeoB ohjeKai HajMan>er npnBnpHor npenHMKa je M 40, 
nap 3Be3fla paspBojeHi/ix CBera 49", hcuito Behn cy M 73 m M 76 
ca npenHMKOM op 1'. II/iaHerapHa Mai/iciHa M 76 nop, npemo- 
CTaBKOM pa ce Ha/iasM Ha ypa/beHOcra op 2550 cbct/iochi/ix ropn- 
Ha je <J>m 3 mhkm HajMan,n MecnjeoB ohjeKai ca npenHMKOM op 0.7 
cbct/iochhx ropnHa. MecnjeoBM ohjeKra M 40 n M 73 ycTBapn n 
HMCy cJ/msmhki/i ohjeKTM. 

YHyTap MnenHor nyTa Ha/iasci ce 69 ohjeKai a MecnjeoBor 
Kaia/iora, Haj6;in>KM ohjeKai, Ha CBera 430 cbct/iochmx ropnHa 
op Hac cy Il/iejape (M 45), Hajpa;i>n je rziohyziapHO jaTO M 75 Ha 
ypayhCHOC'i M op 78 000 cbct/iochi/ix ropnHa. 

Op 41. BaHia/iaKTMHKor ohjeKara y MecnjeoBOM KaTa/io- 
ry cbh ceM jepHor cy ra/iaKcnje. M3y3eTaK je M 54, rziohyziapHO 
jaTO o6/in>KH>e nary/bacre ra/iaKcnje SagDEG ( Sagittarius Dwarf 
Elliptical Galaxy ). Hajypa/beHnjn ohjeKar y OBoj rpynn je M 109 
Hazia3H ce Ha ypa;i>eHOCTM op 67,5 Mn/inoHa CBeT/iocHnx ropnHa. 

Ako nocMaTpaMO CTapocT MecnjeoBnx ohjeKara HajM/ia1)n je 
M 1, ocTaTaK cynepHOBe nocMaTpaHe 1054. ropnHe. Dio6y/iapHa 
jaTa M 69 n M 92 cy ca npoi4eH,eHnx 12 - 13 Mn/injappn ropnHa 
BepoBarao HajcTapnjn ohjeKm Koje acTpoHOMn aMaTepn Mory pa 
nocMaTpajy ca CBojnM HHCTpyMeHTHMa. 
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JacHa ByKaAMHOBviti 

Kaieflpa 3a acrpoHOMi/ijy, 
MaTeiviaTMHKM cjiaKy/iTeT, Beorpafl 


Ho6enoea Harpa^a 3a <|>M3MKy 3a 
2006. roAMHy - Mi/ici/ija COBE 


YBOfl 

Ho6e/iOBa Harpa^a je MmepHaLiMOHa/iHa Harpa- 
pa Koja ce flOflen>yje roflMimbe op 1901. roflMHe noje- 
flMHi^MMa mnm MHCTMTyu,MjaMa 3a HajBehM nocTMrayT 
ycnex m 3 4>M3MKe, MeflMijMHe, xeMMje, khjMXCcbhoctm 
m flonpMHOcy 3a MMp y CBeTy. Harpa^y je ycTaHOBMo 
cbojmm TecTaMeHTOM 1895. roflMHe A/i4)pe/( Ho6e/i 
(cjiMKa 1). Oh je 6mo HiBeflCKM nH/(yc'i pnja;iau, npoHa- 
naaa^ flMHaMMTa. Yno'i pe6a flMHaMMTa Kao opyxcja, -rj. 
fteroBa 3;ioyiio r i pe6a pa304apa/ia je Ho6e/ia na je to 
jeflaH op pa3;iora 3auiTo je o/yiyqno pa CBoje bc/imko 
OoraTCTBo 3aBeuiTa HanopMMa ohmx Kojn rpa^e 6o;bn 
CBeT. Op 1968. roflMHe UlBeflCKa 6aHKa /jo/je;byje Harpa- 
py M3 eKOHOMCKMx HayKa y 3HaK cehafba Ha A/i4)pe/(a 
Ho6e;ia. Ilo npaBn;iy Harpa^a ce pppemyje 10. flei^eM- 
6pa, Ha flaH Kafla je An4>pefl Ho6e;i npeMMHyo. CacTojM 
ce op 3/ia'me Me/(a;be ca hmkom Ho6e;ia, /jnn/iOMe m 
HOBnaHor pern Kojn panac m3hocm oko mmhmoh eBpa. 
HapaBHO, m3hoc HOBnaHe Harpafle ce pa3/iMKyje op 
roflMHe po roflMHe, a/in je to yBeK hckm omnaH m3hoc. 
flo cafla je yKyimo 746 nojeflMHaija m 17 opraHM3ai4Mja 
po6nno Ho6e;iOBy Harpany. Harpa^a ce Moxce nofle- 
timtm, a/in HajBMHie M3Mel)y TpM /(o6n'i HHKa, a Moxce ce 
yonuiTe m He floflenMTM, axo oflroBapajyha ko MMCMja 
CMaTpa pa je hmko HMje 3ac/iy>KMO. CBaxa ce Harpafla, 
Me^yTMM, Mopa flOflenMTM 6apeM jeflHOM y neT roflMHa. 
flemaBano ce po capa pa m3 hckmx pa3;iora ,d;o6mthmiim 
op(m')y Harpany, a/in He mhoto nyTa. Op yKyimor 6poja 
floOMTHMKa caMo cy 33 xceHe, a oc - ra/io cy MyimcapijM. 
IlpBa >KCHa Koja je /(o6n;ia Harpa^y je Mapnja Knpn 
( Marie Curie, pol)eHa Sklodowska, 1867-1934), 1903. 
roflMHe. Mapnja je TaKol)e jeflMHa xceHa Koja je /(o6n;ia 
Harpany flBa nyTa, m to jeflHOM caMOcra/iHo! HajM/ia1)n 
Ao6mthmk je 6mo /IopeHC Bpar ( Lawrence Bragg, 1890- 
1971), KojM je 1915. Harpany 110/(6/1 no ca CBojMM ol/cm. 
Cep Bn;injaMOM XeHpM BparoM (Ser William Henry 
Bragg, 1862-1942). JIopeHC je MMao 25 roflMHa Kapa je 
npMMMO CBojy nojiOBMHy Harpafle. Hajoapnjn po6wr- 
hmk je PejMOHfl flejBMC JyHMop ( Raymond Davis Jr, p. 
1914.) KojM je MMao CKopo 88 roflMHa Kapa je po(mo 
neTBpTMHy Harpafle. IIo/(e/ino jy je ca MacaTOHiM Ko- 
ihm6om ( Masatoshi Koshiba, p. 1926.) KojM je po(mo 
flpyry neTBpTMHy m ca PMKapflOM TjaKOHMjeM ( Riccardo 
Giacconi, p. 1931.) KojM je po(mo iio;iOBMHy Harpafle. 
JeflMHa oco6a Koja je caMoaa/iHO /(o6n/ia /(Be Ho6e;io- 
Be Harpafle 6mo je /IbiHyc Ilay/inHi, 1954. 3a xeMMjy, a 
1962. 3a MMp. 

UIto ce 4>M3MKe Time, Ho6e/ioBa Harpa/ja je no- 



CnMKa 1. Afi<t>peA Ho6en. 

ne/ia pa ce flo/je/byje 6am y BpeMe K/tyHHMx OTKpMha 
Koja he 3HaTHO npoMeHMTM Ham nor/iefl Ha cbct. IlpBM 
Ao6mthmk Ho6e;iOBe Harpafle 3a 4>M3MKy je Bn/ixe/iM 
PeHTreH (Wilhelm Conrad Roentgen, 1845-1923), Kojn je 
OTKpno X-3paKe, m Harpafla My je /(o/(e/beHa 1901. to/jm- 
He. flBe roflMHe KacHMje (1903.) 3a pan Ha 110/by papwo- 
aKTMBHocTM Ho6e/ioBy Harpany cy no/(e/in/in AHToaH 
XeHpn BeKepe;i (Antoine Henri Becquerel, 1852-1908), 
3a OTKpMhe paflMoaKTMBHOCTM m MapMja m Iljep Kmpm 
(Pierre Curie, 1859-1906) 3a MCTpa/KMBaK>a npnpo/(e 

paflMOaKTMBHOCTM. Md)y npBMM flohMTHMI^MMa Ha- 
rpa/je 3a 4>M3MKy 6ruin cy m XeHflpMK JIopeHi^ (Hendrik 
A. Lorentz) m IlMTep 3eMaH (Pieter Zeeman) 1902, 3a 
yTMi^aj MaraeTM3Ma Ha 4>eHOMeH pa/(njai4nje. 

MuKpoTa/iacHO no3aflMHCKO 

3paneH>e (MI13) 

Ho6e;iOBy Harpany 3a 4>M3MKy 3a 2006. roflMHy 
po6njin cy IJoh MaTep (John Mather) m IJopy CMyT 
(George Smoot), aMepMHKM acTpo4)M3MnapM. Harpa^a 
mm je flOflen>eHa 3a paflOBe 3acHOBaHe Ha noflaijMMa KojM 
cy npMCTMrjiM ca ca'i e;in'i a COBE (COsmic Background 
Explorer - npeTpaxcMBan kocmmhkc iio3a/(MHe). IlocMa- 
■i paBba M3BpmeHa ca'i e;in'ioM COBE noKa3a;ia cy 4>«y- 
KTyaiinje y 'ieMiiepa'i ypn MMKpo'ia/iacHor iio3a/(MHCKor 
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3paHeK»a, Kao m fla cneKTap MMKpOTa/iacHor no3aflMH- 
CKor 3paneK.a MMa o6/imk cneKTpa M^ea/mo ijpHor Te- 
m. 

McTopuja OTKpnFia Mi/iKpoTa/iCHor 
no 3 aflUHCKor 3 paneit>a 


Ilpnaa o MiiKpo'i a/iacHOM no3aflMHCKOM 3paaeH>y 
noHMH>e 60-tmx ro^MHa iipom;ior BeKa y aaOopaTopn- 
jaMa 'i e;ie<|)OHCKe KOMnamije Ben y Hay yep3Mjy, IleH- 
3wac m Bmbcoh cy Ha \ = 7,35 cm OTKpnaM „paAMO-cjaj” 
no3aflMHe He6a Kojo rn/ije 6mo o L ieKi/iBaH. MHTeH3MTeT 
3paaeH>a Ha \ = 7,35 cm oflroBapao je 3paaeH>y upHor 
Tea a Ha TeMiiepa-rypn oa oko 3K. PaA y KojeM je 
o6jaB;hCHO obo OTKpnhe HiTaMnaH je 1965. roflMHe [1]. 

Ako ce BpaTMMO y npoiuaocT, m axo ce aP>kmmo 
MO flena Beai/iKor npacKa (npMKa3aH meMaTCKM Ha can- 
ipi 2), MiiKpo'i aaacHO no3aflMHCKO 3paaen.e je Haci aao 
380 000 roflMHa nocae BeaiiKe eKcnao3nje. Oho je Kao 
peaMKT 3paneH>a m 3 paHe BacwoHe 'icpMaaHO m M30Tpo- 
nHO. CMaTpa ce fla ce obo 3paaen.e ocao6a1)aao Ha tcm- 
nepaTypw oa oko 3000 K npnanKOM peKOM6i/maui/ije 
eaeK'ipoHa m npoTOHa y Heyipaami boaohmk. Oho ce 
xaaflMHO HapeflHMx 13,7 MnanjapAM ro^MHa (kohmko ce 
iipouenyje ^a je CTapocT KocMOca), tokom eBoayunje 
KOMOca, m oxaaflMHO ce Ha TeivinepaTypy oa 2,7 K. Koc- 
moc je Kao ueai/ma 6 mo y r iep moa m h a m m a ko j paBHOTe- 
>km m 380 000 roflMHa nocae „Beai/iKe” eKcnao3nje 
Ta paBHOTe>Ka ce HapyuiaBa m 3paaen.e ofljeflHOM 
nocTaje cao6oaho. Oa Tor TpeHyTKa Kocmoc BMine 
Hnje 6 mo y r i ep moam h aM n a Koj paBHOTe>KM. IIohito je 
3paneH>e ocao6o1)eHO m 3 r iep moa o h a m o a kc paBHOTeace 
oaeKyjeMO ^a MMa cneKTap Kojn je aecj)HncaH IlaaHKO- 
bmm 3aKOHOM 3paneH>a. Ako aoboa>ho oceTA>MB re/ie- 
CKon ynepMMO y 6oao Kojn ago He6a mm heMO acick'io- 
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CnMKa 2. UleMaTCKi/i npnKa3 BenMKor npacna. 


BaTM MMKpoTaaacHO no3aflMHCKO 3paaen.e. 

YcaeAiiaa cy MHoroOpojHa nocMaTpaita y u,vuby 
M3ynaBaH>a MiiKpo'iaaacHor no3a«MHCKor 3paaen.a. 
Mepen>a cy BprneHa ca 3eMa>e Ha pa3HMM 'l aaacHMM jiy- 
>KMHaMa. 36or ancopmpije 3eMa>MHe aTMOccJjepe HMje 
ce Morao ao6mtm MaKCMMyM oflroBapajyhe IlaaHKOBe 
KpMBe, na je 6oao hcoiixoaho aaHcnpaH>e caeca i/na. 

Mi/ici/ija COBE 

CaTeaMT COBE je AMepnaKa CBeMMpcKa arempija 
NASA (National Aeronautics and Space Administration 
- HaijMOHaaHa Ba3flyxonaoBHa m CBeMMpcKa aflMMHMC- 
Tpai^nja) aaHcnpaaa y 3eMa>MHy op6my 18. HOBCM6pa 
1989. roflMHe, y ipia>y Ao6i/ijaH,a hito iipei4H3Hnje cneK- 
TpaaHe pacnoaeae no3aflMHCKor 3paaeH>a m OApel)MBaH>a 
H>eroBe TeMnepaType. Oh Mepn 3paaeH>e y oncery Ta- 
aacHMx AyacMHa M3Melpy 1 pm m 1 cm. /IaHCnpan,y je 
npeTxoflMno neTHaecT roflMHa pa«a TMMa cacraBH>eHor 
os BMHie oa xMa>aAy HayaHMKa, MH*;eH>epa m aflMMHM- 
CTpaTMBHor oco6a>a. Ilocae caMO «Ba Mecei^a pa«a y 
op6mtm, COBE je nocaao iiOAa'i Ke Kojn cy noTBpAMan 
M30TponHOCT (j)ayKca m TepMaaHM cneKTap MMKpoTa- 
aacHor no3aAMHCKor 3paaeH>a ca MaKCMMyMOM Ha oko 
1 mm. M3 cbmx npaBai^a floOnjeHO je 3paaeH>e anja ce 
pacnoAeaa caBpmeHO noKaana ca pacnoAeaoM 3paaeH>a 
UpHor Teaa Ha 'leMiiepa'iypo T = 2,735 ± 0,06 K. 

CaTeaMT je y op6mtm 6mo nocTaBa>eH TaKO «a 
je H>eroBa oca po'i amije yBeK HopMaaHa Ha upaBau 
npocTMpaH>a CyHaeBMx 3paKa (caMKa 3). Ha caie- 
aMT je MOHTMpaH m hitmt npoTMB uitcthot yTMi^aja 
HenoaceajHMx Taaaca. 

Ha COBE caieaMTy cy nocTaBa>eHa 'i po vmcvpy- 
MeHTa: 

• DIRBE (Difuse InfraRed Background Experiment - 


± 

C 
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CmiKa 3. LUeiviaTCKM npMKa3 caTeaMTa y op6mtm oko 
3eivin>e. 


HOBE/IOBA HAfPAflA 3A 01/131/1KY 3A 2006. rOflMHY - MMCMJA COBE 
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kojm je CHMMao /(nc])y3HO 3pa^eH,e y i/mcj/pai/pBeHOM 
//e/iy cneKTpa) - CHMMao je i/mcj/pai/pBeHy no3a/(i/my. 
3a H>eroB pan m KOHcrpyKonjy 6 mo je 3a/(y>KCH MajK 
Xaycep ( Mike Hauser). 

• DMR (Diferential Microwave Radiometer - /(ncj)e- 
peimMj a/iHM MMKpo'ia;iacHM pa/jMOMeTap) - je 
MepMO aHM30TponMje Mi/iKpo'ia/iacHOi no3a//MH- 
CKor 3paneH>a. 3a H>eroB pa// m KOHCTpyKijMjy 6 mo 
je 3a/(y>KCH IJopy CMyT. PberoB 3a/(a'iaK 6 mo je //a 
Tpara 3a aHM30TponMjaMa Mi/iKpcna/iacHor no3a- 
flMHCKor 3paneH>a Ha Tpn ra/iacHe /(y>KMHe: 3 mm, 6 
mm m 10 mm. Pa3/(BojHa Moh My je oko 7°. CBe to y 
4n;by /(cieK'iOBaBba TparoBa HacTaHKa npBMx Behwx 
CTpyKTypa y KocMOcy. DMR ypeljaj CKyiuba 3paneH>e 
noMohy /(Be xopH aHTeHe Koje cy pa3MaKHyTe no/], 
yr/iOM 04 60 ° m ynepeHe y /(aa pas/iMHMTa //e/ia He- 
6 a. flncj)epeHi4nja;iHM pa/(noMe - rpn Mi/iKpo'ia/iacHOi 
3paneH>a Mepe pa3/n/iKe y cjajy m 3 Ta /(aa npaBi/a mc- 
TOBpeMeHO. 

• FIRAS (Far InfraRed Absolute Spectrophotometer - 
cneK'ipocj/O'iOMe'iap 3a //a/ieny i/mcj/pai/pBeHy 06 - 
;iaci ) - Mepno je cneKTap MMKp ot a/iacHor no3a/],MH- 
ckot 3paneH>a, y oncery o/( 0,1 -10 mm. 3a H>eroB pa/], 
m KOHCTpyKi/i/ijy 6 mo je 3a/(y>KCH I,Ioh Ma-rep, KojM 
je 6 mo m pyKoao/(i/i/iai 4 i/e/ie COBE MMCMje. OBaj mh- 
CTpyMeHT ce cacTojM m 3 /(aa pa3/(aojeHa nmep(})epo- 
MeTpa KojM Mepe pa3/n/iKy M3inel)y CMraa/ia ca He 6 a m 
K a;in 6 pai 4 MOHor i/pHOi -re/ia. 3a caKyn;ban,e 3paneH>a 
FIRAS KopMCTM TpyOacTM KOHyc. 

Pe3ynTaTM Mi/ici/ije COBE - Am/i30Tponi/ija 
Mi/iKpoTanacHor no3afli/iHCKor 3paneit>a 


IlpBM pe 3 y;n a'i n KojM cy npMCTMr/iM ca ca-re/ima 
o 6 jaB/BeHM cy 1992. io/(i/me [2]. To cy 6 m/im pe 3 y/n aTM 
ca DMR MHCTpyMeHTa. flereKTOBaHe cy cJj/ryKTyaijMje y 



CnMKa 4. COBE caTeiiMT, uii/ipi/ma caTenMTa je 8,5 m, 
Bi/ici/ma 5,5 m, a maca my je 2300 kg. 


TeMnepaTypM Mi/iKpo'ia/iacHor no3a/],MHCKor 3paneH>a 
pe//a 10 5 K, ca rpeuiKOM o/( 13 pK ca CMCTeMaTCKMM 
o/(C'i yiian,eM o/( 3 pK (c/iMKa 5). 

Obm pe3y/iTaTM noTBp/jM/ra cy paHMja npe/jBM- 
l)an,a [3], o//hocho, /(e'ieK'ioaaHe aHM30TponMje npe- 
/(Ciaaybajy cj)opMe Koje o/(ioaapajy noneTHMM CTpyKTy- 
paMa CTBopeHMM y paHOM KocMOcy. 

BehMHa MO//e/ia KojM ce 6aBe Kocmocom h>ctobmm 
H acTaHKOM, uiMpeBbCM m L/e/iOKyiiHi/iM pa3BojeM npe- 
/(Bnl)a TeMnepaTypHe Bapi/ijai/i/ije Koje npaie I’aycoay 
pacno/(e;iy. 

I Io/zai/M ca DMR MHCTpyMeHTa noKa3yjy TeMne- 
paTypcKe cj)/iyKTyau,i/ije raycoBCKor TMna m o6e36el)yjy 
no/jpuiKy MHcjwia'iopHOM niMpeay KocMOca (no mo/(C- 
HMMa). 

Pe3y;i'i a'n4 /(o6njcHn COBE ca'ie/ii/noM He/jaBHO cy 
npoBepeHM ca'ie/n/noM WMAP (Wilkinson Microvawe 
Anisotropy Probe - Bn/iKMHCOHOBa coH/ja 3a MMKpoTa- 
;iacHy aHM30TponMjy). WMAP je MMao Behy pa3/(BojHy 
Moh (iipn6;in>KHO 1° ), m H»eroBM pe3y/na'in cy cj)i/mi/ije 
no/je/ie (c/11/iKa 6), [4]. 

CneKTap Mi/iKpoTanacHor 
no 3 aflMHCKor 3 paneit>a 

fla ce no/],ceTMMO, 3a CHMMarbe cneKTpa MMKpoTa- 
ziacHor no3a/],MHCKor 3paneH>a 6mo je 3a/(y>KCH FIRAS, 
m pe3y/n aTM h>mmc /(o6njcHn cy 3anaH>yjyhe npei4H3Hi/i. 
To MepeBbe iipeTcraB/ba Hajnpei4M3Hi/ije Mcpen,e Koje 
je M3BpuieHO 40 ca//a y3HMajyhn y ©6aMp CBe eKcne- 
pi/iMCH'ia/iHe HayKe. IlpBM jano npei4M3HM pe3y/naTM 
//oOMjeHM cy noc/ie camo /(Cbci Mi/myra pa//a FIRAS 
MHCTpyMeHTa (c/iMKa 7). floOi/ijeH je bmcok CTeneH 
c/iarabbe TeopMjcKe KpMBe (noja npe/jCTaB/ba cneKTap 
4 pHor -re/ia Ha TeMnepaTypM o/( 2,735 ± 0,060 K) m Me- 



Cm/iKa 5. Pe3yiiTaTM ca DMR MHCTpyMeHTa, y rana- 
ktmhkmm KOop^MHaTaMa, Ha TanacHoj fly>KMHM op, 6 mm. 
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Cni/wa 6. Pe3yjiTa™ ca WMAP caTenuTa y raaaKTi/iHKi/iM KOopflMHaTaivia. 


peHMx BpeflHOCTM (Kpy>KntiM ca rpeniKaMa). Obo cy 
npBM peay/n a'i M Koje je (Ioh MaTep o6jaBMO ca cbojmm 
capaflHMi^MMa 1990. roflMHe [5]. 

KoHa^Ha BpeflHOCT 3a TeMnepaTypy MUKpora/iac- 
Hor no3a,n,MHCKor 3paneH>a je o6jaB/i>eHa y pafly MaTepa 
ca capaflHMi^MMa m3 1994. roflMHe [6] m m3hocm 2,725 ± 
0,002 K, ca oflCTynaitMMa y oflHOcy Ha cneKTap upHor 
re/ia Koja cy MaH>a op, jeflHor CTOxn/baflMTor flena kc/i- 
BMHa. 

3aK/bynaK 

noniTO je OTKpMBeHO, MUKpora/iacHO no3aflMH- 
cko 3paneH>e MMa/io je bc/iukm yTMijaj Ha KOCMO/iornjy. 
flano je oflroBope Ha HCKa nocrojeha nMTaita m, Kao 
hito to yBeK 6nBa ca hckmm OTKpnheM, oiBopn/io hm 3 
flpyrnx nMTaH>a. Peay/nam ca COBE ca-re/ima cy fla¬ 
il n noflpniKy MOfleny Be/inKOi npacna, m o6es6eflWiM 

Wavelength [mm] 



MMKpoTanacHor no3afli/iHCKor 3pa>ieit>a. 


yBMfl y (J)opMe Koje oflroBapajy noneTHMM CTpyKTypa- 
Ma CTBopeHMM y paHOM KocMOcy - yBMfl y paHe (J)a3e 
eBO/iyunje KocMOca. 06 /imk cneKTpa MUKpo'ia/iacHOi 
no3a,n,MHCKor 3paneH>a, m (Jj^yKTyai^Mje y TeMnepary- 
pn MMKpo'i a/iacHor no3aflMHCKor 3paneH>a cy OTKpnha 
Koja cy (Ioh MaTepy m flopy CMyTy o6e36efln/ia fla 
3ac;iy>KeHO flo6njy Ho6e;iOBy Harpafly. Kao hito 3Ha- 
mo, join yBeK je nepMOfl HajpaHnjei KocMOca y Be/inKoj 
Mepn CKpMBeH Ofl Hac. Kocmo/iosm ce Tpyfle fla OTKpnjy 
TajHe tot flo6a, m to mm no/iaan 3a pyKOM. Bap flo ca- 
fla, peay/na™ nocMaTpaita flajy Hafle 3a iio'iiiyHMje 
yno3HaBaH>e paHor KocMOca. 
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OBaj ceMMHapcKM pan ypa1)eH je nofl pyKOBOfl- 
ctbom AO14. ,n,p fl. YpomeBMha m acncTeHTa Mp fl.PI/inh, 
HiKOHCKe roflMHe 2006/07. 


Nobel prize for physics for 2006 

JasnaVukadinovic 

This is a description of the COBE mission, which earned 
to the main investigators the Nobel prize for physics for 
2006. 
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TORI' id npon If dlKclbd 3 (Ofl 5) 
Ml'Hr van i anepTypa SOr'm 
KaTa/iotuK j o3HaKa NGC 1952 


ocraTSK cynepHOBe 
6200 cb. rofl. 

IOcb. roA- 
Tanrus 
5h 34.5roto 
+22 V 


yfla.'.v boct 
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MarHMTyAa 
nprsirAHM npeni 

rt[X'naji i3a>i 


6’x4’ 

• BtvLs, 1731 


Ml 


„Kpa6 Marni/iHa" 



ACTpO(t>U3UKa 

Kpa6 Mar/iMHa je jeflMHM ocTaiaK cynepHOBe y MecnjeoBOM Ka- 
■ra/iory. 36or 6 /im3mhc, crapocm m 3aHMM/bMBMx //era/ba Ml je je//aH 
on HajBMme npoynaBaiiMx o6jeKaTa y I’a/iaKCMjM. 

IIpe^iHMK Kpa6 Mar/nme je oko 10 cbct/iochmx roflMHa a 
npouebbyje ce fla je Maca MarziMHe 5 nyia Beha ofl Mace Cynna. An- 
coziyma MaranTyfla je -3. Y ohtmhkom peny cneKTpa flBe eMMCMcme 
nmmje cy aaxo yon/bMBe. JeflHa iiothhc op, KnceoHMKa (OUT), pok 
je flpyra op BOflOHMKa (Ha). JlMHuje BOflOHMKa ce Bope y HMjaHcaMa 
LipBCHe 6oje n Hajyi/bMBMje cy y cno/baiiiHMM fleziOBMMa Mar/iMHe 
r«e ce rac n36aaeH y eKciiao3Mjn cynepHOBe 1054 roflMHe cyflapa 
ca Mel)y3BC3/(aHOM MarepnjoM, 3arpeBa m cnja. JlMHwje KnceoHMKa, 
HMjaHce naaBO-3eaeHe 6oje, bha/bobc y yHyrpauibbMM fleziOBMMa 
MaraciHe, npeflcraB/bajy M3Bop Komi/mya/mor cneKTpa n jaxo cy 
iioaapn30BaHe. MexaHH3aM Kojn je OflroBopaH 3a HacraHaK OBe 
eMMCbije 3panen>a je T3B. ci/iHxpcnpoHCKi/i MexaHM3 aM (eaeK'ipoH 3pa- 
hm Kafla ce bc/ihkom 6p3MHOM Kpehe y jaKOM MaraeTHOM no/by). Ml 
ce CMaTpa 3a Haj6oa>y npnpofliiy aa6opa'iopnjy 3a npoyiaBaibe cmh- 
xpoTpoHCKor Mexami3Ma 3panen>a Ha Ta/iacHUM fly>KMHaMa op X po 
paflno flezia cneKTpa. IlpBM je obo yonno HIkziobckm, 1953. roflMHe. 

Ml ce MO>Ke nocMarpara totobo y ijeziOM oncery eaeK'i po- 
MaraeTHor cneKTpa. IbflMHe 1948. yoaeHa je jaKa pa^no-eMncnja, a 
3panen>e y X peny je otkpmbcho 1964. roflMHe. 36or -rora, Kpa6 Ma- 
r;i mH a MMa hcko/imko flOflaTHMx 03HaKa, Taurus A, 3C144 n Tau X-l. 
OziyKC y X peny cneKTpa je CTOTMHy nyra Behn op (jz/iyKca y ohtmh- 
kom fleziy, a yKynHM M3paneH (jz/iyKC Ha cbmm ra/iacHMM flyxomaMa je 
5 x 10 n J/s. Konancnpajyhe je3rpo 3BC3fle y nempy MarziMHe CBojnM 
jaKMM MameTHMM nozi>eM y6p3aBa Hae/ieKipMcaHe near wipe y okozim- 
hm i lo/iOBa n eMMTyje 3panen>e pyn< MaraeTHe oce, Koje je Hamyra y 
OflHOcy Ha ocy poiaimje 3Be3fle. KaKO ce 3eivi/ba Ha/ia3M Ha ;inHnjn 
Koja ce noioiana ca MaraeTHOM ocom HeyrpoHCKC 3BC3fle, npn/iMKOM 
CBaKe po'i aubije ce MO>Ke fle'teKTOBatn CHa/KaH MMiiy/ic 3panen>a na 
ce OBaj ti/iii HeyrpoHCKMx 3Be3fla Ha3MBa ny/icap. I Iy/icap yHyrap Ml 
je CBera 10 km y npenHMKy n anco/iyme Manorryfle + 4.5.1 Iyzicap y 
Kpa6 Mar/iMHM je npBM ny/icap KOMe je iipoHaljeH oiitmhkm napn>aK. 
OBa 3Be3fla, 16 npMBMflHe Manorryfle MMa 03HaKy CM Tauri m ny/i- 
cnpa KaKO y paflMO TaKO m y ohtmhkom peny cneKTpa ca nepnoflOM 
ofl 33.085 MM/iMceKyHflM. KaKO je CBera hcko/imko outmhkmx ny/icapa 
no3HaTO, obo je join jeflaH ofl pa3/iora 3a MHTeH3MBHa npoynaBaiba 
Kpa6 Mar/nme. 

3Be3fla Koja je CTBopn/ia MarziMHy MMa/ia je Macy Ofl 8 flo 13 Ma¬ 
ca Cymja m npoiien>yje ce fla je npn/iMKOM eKcn/io3nje oc/iohoflMzia 
cjaj Kojn je npeMamno cjaj Cymja 3a oko 4 x 10 s nyra. Maiepnja M3- 
6aneHa npn/iMKOM eKC/i03nje Kpehe ce 6p3MHOM ofl 2500 km/s, aok 
ce n/iaBM xazio Kpehe 6p3MHOM op 1160 m/s. 
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YflK-524.38 


JoBaHa Mi/iuii/ifi, 

Kaieflpa 3a aapoHOMi/ijy, 
MaTeiviaTMHKM cjjaKy/iTeT, Beorpafl 


TeCHM ABOJHM CMCTeMM - TflC 

VBOfl I 


HajMaifce nouoBMHa cbmx 3Be3fla Koje bm^mmo Ha 
He6y npimaflajy BMuiecTpyKMM CMCTeMMMa ij. CMCTe- 
MMMa KojM ce cacToje ofl flBe mum BMuie 3Be3fla Koje 
non flejcTBOM y3ajaMHe ipaBM-iaijnje op6MTMpajy oko 
3ajeflHMHKor uempa Mace. IIpoyiaBaibe obmx CMCTeMa 
OMoryhaBa oupefjuBaibe Ba>KHMx 3Be3flaHMx napaMe- 
Tapa Kao uito cy Maca, paflMjyc, TeMnepaTypa m flp, a 
nouiTO cy KOMnoHeHTe obmx CMCTeMa MCTor nopeK;ia 
3HanajHM cy m 3a npoyiaBaibe eBO/iyuuje 3Be3fla. 

IIpeMa y3ajaMHOM no;io>Kajy 3Be3fla y hbojhmm cm- 
CTeMMMa m HanMHy fleieKTOBaHja, fleue ce Ha: 

• BM3ye/iHO flBojHe 3Be3fle uuje cy KOMnoHeHTe Me- 
l)yco6HO aobohjHO yrta;bCHe fla ce Mory bmactm 
OflBOjeHO. 

• cneKTpocKoncKM flBojHe 3Be3Ae Koje ce He Mory bm- 
3ye/mo we'i eK'iOBa'i M Kao flBojHe, anu mm ce y cneKTpy 
3ana>Ka nepMOflMHHO flonuepoBO noMepaite ;iMHMja 
uito je nooieflMija op6n'i a;iHor KpeTaita. 

• eKimncHO flBojHe 3Be3fle HMje iipaBu/iHe npoMe- 
He cjaja HacTajy 36or Me1)yco6m/ix nepMOflMHHMx 
noMpaueifca KOMnoHeHaTa. 

• TecHO flBojHe 3 Be 3 fle (TflC) koa kojmx cy 3 Be 3 fle to- 
umko 6 /iM 3 y fla y jeflHOM TpeHyTKy tokom eBouyuuje 
Mouce flohu no upei aKaiba Maiepuje ca jeflHe Ha npyry 
KOMnoHeHTy uito yiuue Ha tok HjMxobc CBO/iyuuje. 
Obm CMCTeMM cy uecro m eKUMncHO flBojHM. TaKo 1 )e, 
ohm cy m npMpoflHa ua 6 opaTopMja 3 a TecTMpaite 
AjHuiTajHOBe TeopMje peuaTMBHOCTM [ 1 ], 

Ti/moBi/i TflC-a 

MaKo HeKM flBojHM CMCTeMM Mory fla HacTaHy rpa- 
BMTai^MOHMM 3apo6u>aBaH>eM, BehMHa je HacTaua join 
npM <J)opMMpaHjy npoT03Be3fla. Ha cumijm 1 cy npMKa- 
3aHa TpM pa3UMUMTa TMna TflC-a. 3aMMinu>eHa noBpin, 
npMKa3aHa McnpeKMflaHOM uMHMjoM, Ha3MBa ce KpM- 
TMUHa PouiOBa noBpin Koja npoua3M Kpo3 JIarpaiOKeBy 
TauKy y Kojoj je pe3yuTaHTa rpaBui auuoHux m iiem pu- 
(jiyrauHMx CMua jeflHaKa HyuM. CacTojM ce ofl flBa Poino- 
Ba OBaua KojM cy cnojeHM y yHyrpaiuH>oj /IarpaHiKOBoj 
TauKM (LI). Y CBaKOM OBauy flOMMHMpa rpaBMiaiiuja 
jeflHe KOMnoHeHTe. Y 3aBMCHOCTM ofl nonyH>eHOCTM 
POHIOBOT OBaua MMaMO OflBOjeHM flBOjHM CMCTeM. npM- 
Ka3aH Ha cumijm la, Ka«a cy paflujycM 3BC3fla Mamu ofl 
iBMxoBe Me1)co6iie y^aibeHOOM. Y OBaKBOM CMCTeMy 
3BC3ue eBOuyMpajy He3aBMCHo. Ako ce jeflHa 3BC3fla y 
TOKy CBO/iyuuje pamupu uoboujHO fla nonyHM Pohiob 


Mu«l 

9 • 


// I % r.ic 



VS l ir».ic M.ti 


CrniKa 1. llpMMepM TflC-a: a) oflBojeHM, 

6) nOnyKOHTaKTHM, 14) KOHTaKTHM flBOjHM CMCTeM. 

OBaU MMaMO nOUyKOHTaKTHM flBOjHM CMCTeM (Cum- 

Ka 16). 3Be3fla nocTaje HecTa6MUHa, nouMite fla ry6M 
Macy npeKO JIarpaH>KeBe l auKe. TpehM cuyuaj je Kafla 
o6e 3BC3ue McnyHe CBoj Pohiob OBau, i aua mmbmo KOH¬ 
TaKTHM flBOjHM CMCTeM (cUMKa III). OBe 3BC3UC MMajy 
3ajeflHMUKM OMOi au. JlarpaimeBa l auKa je Bpuo 6Mraa 
3 a OBe CMCTeMe 3aTO uito ce npeno me npeHOCM HajBehM 
fleo Mace ca jeflHe 3Be3«e Ha flpyry. PacTojaite ofl LI flo 
3BC3ua Maca M ] m M 2 flara je Kao n l 2 pecneKTMBHo: 

/, = a[0.500 - 0.227 logJM/Mj)] 

l 2 - a[0.500 + 0.227 log 10 (M 2 /M 1 )] 

EBO/iyMiuja y TflC-y 

np B o pa3MaipaMO eBOHyuujy 3Be3«a Mauux Ma¬ 
ca y TflC-y (CuMKa 2, ueBo). EBO/iyuuja nouMite y 
oflBojeHOM flBojHOM CMCTeMy, rfle Kao uito je peueHO 
3BC3ue eBOuyMpajy oflBojeHO (CuMKa 2, ueBo, cuyuaj i). 
npMMapHa KOMnoHeHTa A je MacMBHMja m 6pu<e eBo- 
uyMpa. Macy ry6M npBo nyi eM 3BC3uaHor Bei pa, a Ka«a 
y TOKy eBouyuuje ctmthc y <j>a3y upBCHor yuHa m mc- 
nyHM CBoj Poiuob OBau, OHfla m npeKO i auKe LI. LbeHa 
eBonyuuja m flau>e ce oflBMja Kao fla je ycaxubeHa 3BC3ua, 
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Kaya MCTpouiM CBoje ropMBO noHMH>e /(a ce ca>KMMa, 
npecTaje npoTOK Marepiije npeKO LI Ha ceKyHyaprry 
3BC3/(y B, m KOMnoHeHTa A nocraje KOMnaKraa 3BC3ya 
(C/iMKa 2, /icbo, c/iynaj iv). CeKyHyaprra KOMnoHeHTa je 
y noneTKy cnopiije eBO/iyupa/ia nourro je MMa/ia Man>y 
Macy, a/iu Kaxo noHMH>e TpaHC<j)ep Mace npeKO ranKe 
LI H>eHa CBO/iymija ce y6p3aBa. Caya OHa yo/ia3M y 
<J)a3y ypBCHOi yiiHa m Kaya KOMnoHeHTa B McnyHM cboj 
Poiiiob OBa;i, noHMH>e noHOBO TpaHC<j)ep Mace Ha kom- 
noHeHTy A npeKO LI (C/iMKa 2, ;icbo, c/iynaj v). 

Maca He naya ampcktho Ha KOMnoHeHTy A, Beh 
ce CTBapa aKpeyooHM amck (axo je KOMnoHeHTa A cbo- 
yiyMpana y 6e/ior naryibKa) Kojo ;ic>km y opfiii'ia/iHoj 
paBHM m poTMpa 3aje/(HO ca cmctcmom. Ako je KOMno¬ 
HeHTa A nocra/ia HeyTp OHCKa 3BC3ya ca jaKMM MaraeT- 
hmm noybCM Hehe ce ctbopmtm aKpeyMOHM amck Beh he 
ce Ma'iepiija npeHOCMTM yyxc MaraeTHHx /iMHiija CM/ia 
Ha nonoBe 3 bc3ac. TpaHC(J>epoM Marepiije Maca joj ce 
noBehaBa Kao m 6p3MHa poTaynje, na KOMnoHeHTa A 
KOHanHO MO>Ke 3aBpuiMTM Kao 6e/iM nary/baK, aKo ce 
<J)a3a ypBCHOi yiiHa komhohchtc B 3aBpuiM npe He¬ 
ro OHa npel)e HarrypaceKapoBy ipamiyy (1.4Mo). Y 
cynpoTHOM HacTaje eKcn/i03Mja cynepHOBe rana la 
n ocTaje HeyTpoHCKa 3BC3/(a ca c/ia6MM MaraeTHMM 
no;bCM. I Ipo/iMKOM eKcn;i03Mje cynepHOBe Moxce yohM 
yo pa3apan>a CMCteMa (C/iMKa 2, /icbo, cnynaj vi). Y 
oiynajy /(a Maca 3BC3ye npel)e 3Mo OHa he KO/iancMpa- 
tm y y p h y pyny. 

Y 3aBMCHOCTM oh Tora KO/iMKy je Macy MMa/ia y 
TpeHyTKy oyBajarba oh Pohiobc noBpinn KOMnoHeHTa B 
MO>Ke ya 3aBpuiM Kao: 6c;im nary/baK, HeyTpoHCKa 3Be3- 
ya (y tom cnynajy AO/iaan 40 pa3apaH>a CMCteMa). 

Y cnynajy 3BC3ya Maca Bchox 04 15Mo, npBM 
yeo CBO/iymije ce oyBMja Kao Koy 3BC3ya Ma/u-ix Maca 



Cni/iKa 2. EBO/iyyi/ija y TflC-y. EBO/iyyi/ija 3Be3#a 
Mani/ix Maca-iieBO, eBonyyi/ija 3Be3ya bc/ii/iki/ix 
Maca-AecHO. 


(OiMKa 2, accho, c/iyrajeBM i-iv), a/iM Kay ceKyHyap- 
Ha KOMnoHeHTa McnyHM CBoj Pohiob OBa;i, nopey ry- 
6nTKa MaTepMje iiyreM 3BC3/(aHor BCipa, yo/ia3M m yo 
npeTaKaaa npeKO JlarparoKeBe ranKe. Ma'iepiija naya 
Ha npMMapHy KOMnoHeHTy Koja je Beh nocra/ia kom- 
naKraa 3BC3ya m yo/ia3M ho 3paneH>a y X ye/iy cneKTpa 
(OiMKa 2, yecrro, cyiynaj v). CeKyHyapHa 3BC3ya y Ha- 
CTaBKy eBO/iyyiije npo;ia3M Kpo3 <J)a3y ypBCHOi ynHa, 
ry6n HajBehn yeo CBoje Mace m ca npecTaHKOM peaKynja 
y je3rpy nocTaje MacMBHa xe/injyMCKa 3BC3/(a (OiMKa 2, 
yeciro, cnynaj vi). Hoy yejcTBOM rpaBMTaiyije 3Be3Ae ce 
npM6;iM>KaBajy, ypeKnya ce CMiiciija X-3panerba, CTBapa 
ce 3aje/(HM4KM OMOTan Kojn nocTaje BMyrbMBa Mar/iima. 
OBaKBa xe/iiijyMCKa 3BC3ya ce Ha3MBa Bon<j)-PajeoBa 
( Wolf-Rayet ) 3BC3.ua. 

Ako je paywjyc npnMapHe komhohchtc MaibM oh 
5% pacrojaiba M3Mel)y 3Be3ya, Marepuja Hehe nac™ yw- 
peKTHO Ha H>eHy noBpuiMHy Beh he ctbopmtm aKpeyno- 
hm amck. Ha MecTy rye Marepuja yyapa o amck CTBapa 
ce „Bpyha nera”, necTMye raca ry6e CBojy eHeprMjy m 
noHMH>y ya ce cimpa/iHO cnyniTajy Ka noBpuiMHM 3Be3- 
ye. 36or cyyapa necTMya m Typhy/iCHynje y yMCKy, yeo 
KMHeTMHKe eHeprMje ce npeTBapa y roii;iorHy Koja ce 
eMMTyje Ha pa3AMHMTMM ra/iacHMM yyxcMHaMa, Koje 
pacTy oy yHyipamae Ka ciio;baniH.oj rpaHMyii nourro 
TeMneparypa onaya y tom CMepy. Ako je KOMnoHeHTa 
A nocra/ia 6 c;im iiaryybaK, 3pa i ierbe Koje ce oc;io6al)a 
npn yyapy necTMya y noBpuiMHy 3Be3ye he 6 mtm y 
BMyrbMBOM yeny cneKTpa, a aKO je y iiM'i arby HeyTpoH¬ 
CKa 3Be3ya eMMTOBahe ce X-3pa i ierbe. 

Ben 1/1 naTyibMi/i y TflC-y 

Ako je npMMapria KOMnoHeHTa y TflC-y 6c;im 
naryybaK, Kao pe3y;naT mo>kcmo ao6mtm iiarybbacTy 
HOBy, K/iacM L my HOBy mam cynepHOBy. 

JJamynacme hobc npMnayajy rpynM KaraK;iM3- 
mmhhmx hobmx. O/yiMKyje mx M3HeHayHa, a;iM pe;ia- 
tmbho Ma;ia npoMeHa cjaja oy 2 m yo 5 m . 3a pa3;iMKy oy 
cynepHOBMx OHe iipe>KMBe oc;io6a1)arbe eHeprMje na ce 
CKCii;i03Mja iiOHaByba. EpynyMje Tpajy oy 5 yo 20 yarn, 
a nepnoyM M3Mel)y h>mx cy oy 10 yo 100 yarn (30 - 300). 
Y3poK CKcn;i03Mja je M3HeHay,HO noBehaHje CTone KojoM 
Marepuja iipo'i ime Kpo3 aKpeyooHM yi-icK. OHa nomirbc 
y xAayHMjMM, cnoybairirbMM ye/iOBMMa yncKa, m iniipM ce 
Ka TonnnjnM, yHyTparuH>MM na je 3pa i ierbe y BMyrbMBOM 
yeny cneKTpa npaheHO UV-3pa i ierbeM. 

Joru yBeK HMje pa3janiH>eH MexaHM3aM iiOBehaiba 
npoTOKa Mace Kpo3 a,mck. JeyaH oy Moryhnx cyeHapnja 
jecTe nepMoyMHHO iipeii;iaB;baBarbe PoruoBor OBa;ia 
y3poKOBaHO HecrafiM/iHOinhy y cnoybairirbMM c/iojeBMMa 
ceKyHyapHe 3Be3ye. OBa HecrafiM/iHOCT mo>kc 6mtm no- 
CAeynya 30He ye/iMMM L mo joHM30BaHor BoyoHMKa, Kojn 
HaroMM/iaBa m oc;io6a1)a eHeprajy, aKo ce OHa Ha;ia3M 
yoBoybHO 6;iM3y noBpruMHe. MefiyniM, nouiTO je ceKyH- 
yapHa 3Be3ya necro 3Be3ya i/iaBHOi HM3a cneK'ipa/me 
K;iace G, OBa 30Ha mo>kc ya 6yye cyBMtue yyfioKO ya 6m 
npoM3Be;ia HecrafiM/iHOCT. 

flpyrM cyeHapMO Ka>Ke ya bmcko3hoct a,mc- 


TECHO flBOJHM CUCTEMU - TflC 
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Ka o/zpel)yje CTony xojoM he ce Mareprija cnymraTM 
Kpo3 flMCK. UIto je HM>Ka Henpoapa^iHoci, Kaamje je 
xaai)eH>e, HM>xa je TeMnepaTypa, Maraa je bmcko3hoct, 
na je omop ophw'i a/iHOM xpeTaity raca MaBbn m oh ce 
HaroMMTiaBa y flMCKy. Ca noBehaifceM Henpo3pa i iHOCTn 
pacTy TeMnepaTypa m bmcko3hoct m Maca cziobofl- 
ho nafla Kpo3 amck. IlepMOflMHHMM noBehaBaH>eM m 
CM aHjMBaH»eM bmcko3hoctm npoM3BOfle ce Ta/iacn xojn 
AOBOfle no excn/io3nja. flo HecTa6n/iHOCTM /zo/ia3Bi 3a- 
to rnio ce HaroMM/iaBaFbCM Ma'iepwje cnopo 3arpeBa 
cnoH>amHjM amck, a oc/io6al)aBbeM ce xnaflM. OBaj Mexa- 
HM3aM He o/oo Bap a bc/imkmm cronaMa axpeijMje. 

OphMTaHHM nepnofl na'i y;i>aci Mx hobmx ce Kpehe 
M3Mel)y 76 min m 16 h . 3aHMM/BMBO je //a hm je//aH //e- 
TeKTOBaHM CMCTeM HeMa nepMO/z M3Mel)y 2.25 m 2.83 h . 
Kofl naTy/bacTMx hobmx OMoran HMje z/e'ieK'iOBaH. 
Be/m na'iy;i>i4M y //BojHMM CMCTeMMMa MMajy Macy 
oko 0.85M© (ycaM/beHM 0.6M©). HajBehn //eo cbcb- 
tioctm na'i y;i>aci Mx hobmx noTMne ca axpeiiMOHor 
AMCKa. Y MMpHOM nepMOfly OHe eMMTyjy UV m TBp/zo 
X-spa^ieBbe. 

Knacunne hobc xapaxTepnine npoMeHa cjaja 3a 8 
AO 12 MaiHMTyna. JlyMMH03H0CT HOBe nopacie Bp;io 
6p30. MaKCMMa/ma /iyMMHOSHOCi mo>kc //a //ocTi-ime 
105L©, a eHeprMja xoja ce oc/io6o/zbi Ha cbmm 'ra/iacm-iM 
Ay>KMHaMa saje//HO y poxy o/z 100 //aBia je oko 10 45 erg. 
Y 3aBMCHOCTM on 6p3MHe ona/zaraa cjaja //e/ie ce Ha 6p3e 
m cnope HOBe. Ko/z 6p3Mx hobmx cjaj ona/zHe 3a //Be 
Mai HM'i y//e y poxy o/z Hexo/inxo He//e;i>a //ox je cnopM- 
Ma noi peOHO oko cto //aria. 

flax/ie, xa//a je y TflC-y npMMapHa KOMnoHeHTa 
eBO/iywpa/ia y 6e/ioi naTy/bxa, a cexyH/zapHa j/oiroia y 
fj)asy L/pBeHOi yoBia m McnyHM/ia Pohiob OBa/i, //o/iaso 
//o npe'iaxaBba OMOTana Ooraioi bo/zohmkom npexo 
Tanxe LI. Bo/zohmk ce HaiOMM/iaBa Ha noBpuiMHM 6e;ioi 
na'iyybKa, ca6oja ce m 3arpeBa, a Typ6y/iemHO MemaH>e 
oborahyje OBaj c/ioj yr/beHMXOM, a30T0M m kmccohmkom. 
Ka//a /iyMMH03H0CT npel)e i paHMi/y o/z 10 38 erg npMTM- 
cax spa^erba MO>xe na BisOai/Bi axpeiproHM MaTepnja/i y 
oko/ihm npocTop. CaMO 10% bo/zohmkobob c/ioja 6oBa 
Msha^eHO eKcn/iosojoM hobc. Obo je f])asa xw/zpo/zMHa- 
MMHKor MsOai/MBaBba xoja /zombi BiBipa ko/z 6p3Mx hobmx. 
Iloc/ie Bbe ce ycnocTaB/ba xM/zpocia'ii-mKa paBHOTOxa 
m noHMixe fj'asa xM/zpocia-n-mKOB caropeBaita. OBa 
fj)asa je Bp;io bMraa 3a cnope hobc m y Bboj ce npoM3- 
BOflM eHepmja kohctbhihom CTonoM. Iloc/ie Hexo/inxo 
Mecei/o o/z noneTKa OBe fj>ase osOa^ieH je m noc/ie/zBbn 
c/ioj aKpei/MOHOB /zncxa. Oasa ce 3aBpmaBa, 6e/in 
naTy/bax noHMite //a ce x/ia//n m cmctcm ce Bpaha y 
MMpHy KOHfj)MBypaLZMjy y xojoj npoi/ec axpei/Mje noHO- 
BO nOHMBbe. 

HaroMM/iaHM Ma'iepwja/i ce MsOai/yje y BBi//y /ion- 
tm Bpe/iOB raca 6p3MHaMa o/z Hexo/inxo CTOTMHa //o 
HeKO/iMKO xw;ba/za fcm/s. Ko/nraMHa M36aneHor raca je 
MCTa 3a cnope m 6p3e hobc, a/in je 3a OBe //pyre 6p3MHa 
Tpn nyia Beha. OBa /ioma Bpe/ioi raca npo/iaso Kpo3 
Tpn pa3/iMHMTe fj>ase. IlpBa je ohtmhkm rycra fj>asa Koja 
Tpaje HeKo/iMKo //am m 3aBpmaBa ce xa//a bm/z/bmbm 
cjaj flocTMrae MaKCMMyM. y OBoj <j)a3M Ba'i peHa /ioma 


3pann xao i/pHO 'i e;io Ha 'l eMiiepa'i ypo 6000 - 10 000 K 
m CBeT/iocT /zo/iaso m 3 BbeHe fj>oiocfj)epe. JLycKa o//6a- 
neHor raca Haci aB;i>a //a ce urapn, nocTaje CBe pel)a //ok 
KOH anHO He nocTaHe npoBM/zHa. Tana nonMite ohtmhkm 
perKa fj>asa. Ka//a TeMnepaTypa uinpeher raca na//He 
Ha 1000 K yr/teHMK ce 3ryuiHjaBa m <j)opMMpa npauiMHy 
Koja ce cacTojn o/z 3pHa rpa<j)MTa. OopMopaBbe ohtmh- 
km rycTe MaraMHe saMpa^yje mhm noTnyHO caxpMBa 
6e;iOB na'iyybKa. Bo/iOMe'ipwjcKa /iyMMHOSHOCi hobc 
( i/e/ioKyiiHO spa^eBbe Ha cbmm 'la/iacHMM //y>KMHaMa) 
ocTaje KOHCTaHTHa CBe //ok 6e;iM naTyn>ax npoMSBO/zw 
eHeprMjy. 

KapaxTepMCTMKe nojeflMHanHMx hobmx (MaKCMMyM 
/iyMMH03HOCTM, CTona ona/zaBba cjaja, npMcycTBO 6p3Mx 
{jviyKTyaizBija y cjajy, HeciajaBbe hobc Ha 'la/iacHMM //y- 
>KMHaMa y bm/z/bmbom //e;iy cneKTpa) ce Mel)yco6HO 
pas/iBixyjy o/z CMCTeMa //o CMCTeMa. 

Cynepmee //e/iMMO Ha ran I Koje HeMajy bo/zohmko- 
Be HMHMje y cnexrpy m ran II Koje mx MMajy. CynepHOBe 
TMna I //e/iBiMO jora Ha TMn la Koje MMajy jaKe nmrnje Sill 
m Ha TMn lb axo nocrojM npncycTBO n MHMja xe/iojyMa m 
TM n Ic axo He nocrojM. CBe cynepHOBe TMna la noTMny 
M3 TecHO flBojHMx CMCTeMa. Mory ce npoHahM y cbmm 
TM noBMMa ranaxcMja. TMn la HajBepoBaTHMje HacTaje 
eKcii/iosojoM yr/bo-KMceoHMHHor 6e;iOB na'i yybKa Koja je 
noc/ie/ZMi/a aKpei/nje y TflC-y. Ka//a 6e;iM naiy/bax //o- 
CTMrae Macy o/z 1.3M© nonMite caropeBaite ym>eHMxa y 
i/eH'i py 3Bezi//e, noBehaBa ce TeMnepaTypa m flereHepnca- 
ho je3rpo noHMBbe //a ce urapM. CaropeBaite yr/beHMKa 
ce noMepa Ka noBpniMHM m je//Ha no;iOBMHa Mace ce npe- 
TBopn y BBO>xl)e npe Hero ce /zeBeHepai/oja jesBpa o'i k/io- 
hm (3aycTaBM). y obom npoi/ecy ce oc;io6o/zm eHeprnja 
/ZOBo;i>Ha //a nopeMeTM 6e/ior na'i yybKa m //OBe//e //o cy¬ 
nepHOBe TMna la. OBe cynepHOBe Mory //a ce MCKopncre 
Kao ciaH/zap/ZHe CBehe 3a o/zpeI)MBaBbe raaaKTMHKMx 
//aybMHa. 

CynepHOBe TMna lb m Ic cy excn/iosoje 3Bes//a ca no- 
qe'i HOM MacoM Ha B/iaBHOM HM3y o/z oko 20M© ko/z xojnx 
je BOflOHMHHM OMOTan OflbaneH y Toxy eBO/iyL/oje wm 
nyieM SBes/zaHOB Be'i pa wm npeTaxaifceM Mace y TflC-y 
ociaBybajyhw OBo;i>eHO je3rpo xe/injyMa. EKcn/iosojy 
noxpehe xo/ianc flereHepncaHor bbos/zchob jesBpa. 

HeyTpoHCKe 3Be3fle w MpHe pyne y TflC-y 

Ako je/ZHa 3Bes//a y CMCTeMy eKcn/io/zopa xao cy- 
nepHOBa pesy/n a'i MO>xe 6 mtm Heyi poHCKa 3Bes//a wm 
i/pHa pyna xoja opOwiMpa oko cbob npa'iMOL/a. fla He 
6 m florano no pasapaBba CMCTeMa npM eKcn/iosojo cy¬ 
nepHOBe Maca xoja je osba^eHa Mopa 6 mtm Maita o/z 
no/iOBMHe noneTHe Mace CMCTeMa. flBojHM cmctcm ca 
HeyTpoHCKOM 3Bes/zoM MO>xe na ce /zo6oje m rpaBMTa- 
i^mohmm 3apo6;i>aBaBbeM Tj. xa//a ycaxobeHa HeyipoH- 
cxa 3Bes//a npoI)e /zobo;i>ho 6;iM3y Hexe //pyre 3Bes//e na 
MO>xe 6 mtm 3axBaheHa HjChmm rpaBMTai^MOHMM non>eM. 
Obo saxBa'i aBbe je Haje<j)MKacHMje y perMOHMMa xojM cy 
rycTO Hace;i>eHM 3Bes//aMa xao hito cy B/io6y;iapHa jaia. 
Ako HeyTpoHcxa SBes/za MMa c/ia6o MarHerao non>e, xoje 
Hehe y noTnyHoern nopeMeTMTM CTBaparae axpei^MOHor 
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Cni/iKa 3. Opi/ijeirraiii/ija ci/iCTGMa PSR 1257 + 12. 


flMCKa, Marepnja he ce Haimm/iaBa™ Ha noBpinnHM 
3Be3fle m Kapa ce HanpaBM c/ioj BopOHMKa op hcko/imko 
M eTapa no/iaKO he noneTM H>eroBO caropeBaH>e Merap mc- 
nop iiOBpniMHe c/ioja. Meiap Mcnop Tora nonehe fpyamja 
xe/injyMa Koja je eKcn;io3MBHa m y pony op caMO hcko- 
zimko ceKyHflM oc/io6a1)a ce eHepraja op iipn6;in>KHO 10 39 
erg. fleo oc/io6ol)eHi/ix X-3paxa MO*:e 6 mtm ancopboBaH 
y aKpeuMOHOM flMCKy m peeMwiOBaH Kao Bnp/bMBa cbci - 
zioct. HapeflHM c/ioj BopOHMKa ce HaroMM/ia 3a BpeMe op 
hcko/imko caTM po jepHor paHa na po/ia3M no join jepHe 
eKcn/io3Mje X-3paKa. 

Ako je Jenna KOMnoHeHTa pBojHor CMCTeMa upHa 
pyna, aKpennjoM MarepMje Ha H>y TaKolje Mory 6 mtm 
iipoM3Be//eHM X-3paiiM. PlpeHTMijiMKOBaHa cy pBa tm- 
na CMCTeMa ca X-3panen>eM. YobMnajeHMjM TMn cy ohm 
CMCT eMM Kop kojmx je ceKyHflapHa 3BC3pa Mane Mace, 
LMXB ( Low-Mass X-ray Binary). Obm cmctcmm npoM3- 
Bope 6/becKOBe X-3paKa. I Iourro je ceKyHpapHa 3BC3pa 
Ma/iMx flMMeH3Mja, //a 6 m pornzio no npeiaKaiba Mace, 
KOMnoHeHTe Mopajy 6 mtm Bp/io 6nmy na cy opbma/iHM 
nepMOflM obmx CMCTeMa M3Mel)y 41 min m 9.8 pam. Cvicie- 
mm Kop KojMx je ceKyHflapHa 3BC3pa Behe Mace 30By ce 
MXRB ( Massive X-ray Binary). IIo/iOBMHy obmx 3Be3pa 
HMHe X ny/icapM (ny/icapM X-3paneH>a). Opbma/iHM ne- 
pMOflM cy mm op 21 - 581 pam. nan m Kap He npen/iaB/byjy 
Poihob OBa/i, jaKM 3Be3flaHM BerpoBM Mory //a npoM3Bepy 
■rpaHoJ/ep MaTepnje poBO/baH 3a CTBapaae X-3paKa. Obm 
cmctcmm cy npoM3BOfl HopMa/iHe eBO/iyu,Mje pBojHMx cm- 
CTeMa poK LMXB MO*:e //a HacTaHe m rpaBMTaijMOHMM 
3apo6/baBaH>eM. 

Kapa ce popM, ycaM/beHM nyzicap mm 3 jaxo MaineT- 
ho no/be. Oho My tokom >KMBOTa ycnopaBa poTaijMjy. 
TaKolje m caMO c/iahn. Ha Kpajy oh he ce yracMTM. 
Mel)yn/iM, axo ce nyzicap Hazia3M y TflC-y, npeiaKaibeM 
Mace ca iipa-rnoua npeKO aKpeoMOHor pMCKa, iteroBa Ma- 
ca ce noBehaBa Kao m momcht MMny/ica. Ako je aKpeipija 
//OBO/bHO cnopa, MarHerao no/be ny/icapa he oc/iabii™ 
totimko pa ce oh y6p3aBa no fJ/aHiaci MHHMx 6p3MHa m 
noHOBO iioiMibe pa eMMTyje papMO 3paKe. flBojHM nyzi- 
capn cy paziM m noTBppy AjHniTajHOBOj onniToj TeopnjM 
pe/iaTMBHOCTM Koja npeflBM^a pa he y6p3aHa MacMBHa 



C/iMKa 4. UJeivia ny/icapa. 


Tezia eMMTOBaTM rpaBMTaijMOHe Taziace. Obm TaziacM he 
nonyT cbctzioctm ophocmtm eHepmjy m3 Tezia Koja mx 
eMMTyjy hito pobopm no npoMeHe opbrne pBa MacMBHa 
Tezia Koja Kpy>Ke jepHO oko ppyror. OBaj eiJzeKai je 3ana- 
>KeH Kop CMCTeMa PSR 1913+16. 

3aKn>ynaK 

Kapa je y rarraity ycaM/beHa 3Be3pa, ibeHa eBO/iy- 
4Mja 3aBMCM on Mace ca KojoM ce OHa popM m ibeH nyT 
ce Man>e BMine 3Ha on noierKa na no Kpaja ibeHOi >km- 
BOTa. MeljymM, Kapa MMaMO 3Be3py y pBojHOM CMCTeMy, 
H»eH ZKMBOT HMje TaKO jeflHOCTaBaH M npaBOZIMHMjCKM. 

Kaxo he OHa 3aBpniMTM y mhotomc 3aBMCM m on iteHor 
npai MOua Kao m on H>eHe noHerae Mace. Kao hito cmo 
BMfleziM, 3Be3fle y tccho pBojHMM cMCTeMMMa Mory 3aBp- 
ihmtm CBoje >KMBO'ie Ha cneKTaKyziapaH Hamm m cBaKa- 
ko, eBOziyu,Mja 3Be3pa y TflC-y HaM npyaca mhoto BMine 
3 aHMM/BMBOCTM Hero eBO/iymija ycaM/beHe 3Be3pe. 
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M2 - 36i/ijetio jaTO 


McTopuja 

I;io6y;iapHO jaro, M2 npBM nyT je nocMarpaHO 11. cenTeM6pa 
1746. roflMHe. 3acay>KaH 3a OTKpMhe je >KaH-,I],OMMHMK Mapa/ipo 
( Jean-Dominique Maraldi), Map,a je MCi a iteroBor nocMarpaiba Te 
BenepM 6n;ia KOMei a Kojy je parage Te roflMHe otkpmo fle UIe30 
(de Cheseaux). Mapa/ipo je o6jeKaT omicao Kao „OKpyrao, jacHO 
fle<j)MHMcaH m cjajragM Ka gempy, npenraiKa oko 4' - 5', 6e3 3Be3- 
fla y CBojoj oko/imhm, y pe/iOM bhrhom no;by re/iecKona. Obo 
mm je 6 m/io BeoMa nyflHO, jep cy Maivumaci M o6jeKTM yiviaBHOM 
OKpy>KeHM 3Be3flaMa c/ia6or cjaja Koje ora/nneflaHO CBojoM MacoM 
m cjajeM ynmy Ha caMy Maivn/my”. 

LLlap;i Mecoje, 14 roflMHa HaKOH Mapaapi/ijeBOi nocMa'i paraa 
noHOBO „OTKpMBa” M2 Kap,a ce jeflHe Hoho 6aBMO ;iobom Ha ko- 
MeTe. Ca3HaBHiM fla je Mapa/ipo npBM nocMarpao OBaj o6jeKaT, 
Mecnje My npM3Haje npBeHCTBO y OTKpMhy. MrarepecaHTHO je fla 
ra je y cbom nocMarpaHKOM /^HCBHOKy onMcao totobo Ha mctm 
H anMH Kano je to yramio m Mapa/ipo. 

roflMHe 1779. roflMHe, Bi/i/ii/ijervi Xepme;i M2 omicyje Kao 
„jaro BeoMa 36Mjeraix, M3y3e™o Ma;inx 3Be3fla”. FberoB cmh, IJoh, 
nopeflMO je M2 ca „xpnoM necKa” m flOflaje „Te/iecKoiK>M op 9 MHHa 
y ci aray caM fla bm^mm nojeflMHaHHe 3Be3fle. BeoMa ;ieno jaTO, ca 
3Be3flaMa 12,13 m 14 bc/im^mhc OHMraeflHO c<j)epHO pacnopel)eHe, 
nocMaipaHO Ka pempy, cjaj jai a pacTe m npeTBapa ce y 6;becaK 

CBeT/IOCTI/l”. 

ACTpO<t>U3l4Ka 

I;io6y;iapHO jaTO M2 ce Ha;ia3M Ha y,na;beHOc™ op 40 850 
CBeTjiocHMx roflMHa. CacTojM ce op oko 1 550 000 3BC3.ua yKynHe 
Mace oko 900 000 Maca Cymia aok je npenraiK jai a 190 cbct/ioc- 
hmx roflMHa. Ofl cbmx ivio6yaapHMx jaia y MecnjeoBOM Kara/iory 
M2 je „Hajrymhe”, hito ra CBpcTaBa y K/iacy II 1 . Obo jaTO caflp>KM 
30 no3HaTMx npoMerabMBMx 3Be3fla (K/iaca Rll Lyme, W Virginis 
m RV Tauri), npBy op h>mx je otkpmo 1895. roflMHe Eej/io ( Solon 
Irving Bailey). 


1 IOiacH<J)MKaipijy rao6ynapHnx jaTa ypa/uimi cy Illen/ra m Cojep (II. Shapley 
and H.B. Sawyer) KJiaci«})iiKaniija ce cacTojM op pmmckmx 6pojeBa y pacnoHy op I 
(Hajrymhe rno6ynapHO jaTo) po XII (Hajpa3yljeHMje rao6ynapHO jaro). 

Knace I, II m III - BMpibMBa RemiKa rycTMHa 3Re3/ia y pempajiHOM peny ca xanooM 
'rajii cjaj onapa y cjiymcpnjii ypameHOCTM op pempa 

Knace IV, V m VI - join yBeK yopjbMBa RemiKa pempajma rycTMHa 3Re3.ua ca 
yo'ULHRiiM SHapiiMa pacTypaH>a 

Knace VII, VIII m IX - rycmiHa 3Re3/ia yHyTap jaTa je xoMoreHa m 6e3 Kompacra 
Knace X, XI m XII - noBpiuMHCKM cjaj jaTa je xoMoreH 6e3 yo'in.HRor rpyimcaH>a 
3Re3^a y neHTpajTHOM peny jaTa 
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Tannapa EorgaHOBi/iFi, 


KBa3M-3Be3flaHM o6jeKTM 


Pa3Boj paflMO-acTpoHOMMje y apyroj iiotiobmhm 
H eTpaeceTMx roHMHa je«HO je or Haj3Ha*iajHMjMx Ha- 
yHHMx flOCTMrHyha flBaaeceTor Beica. Ilpe pa3BMTKa 
OBor jo;e^a acTpOHOMMje, CBa 3HaH»a o npocTpaHCTBM- 
Ma CBeMMpa noTm^ana cy m 3 nocMaTpaH>a y bma^mbom 
Reny cneKTpa. PaflMO-TenecKonM OMoryhMTiM cy no- 
Tjiejx y BacMOHy Ha Ta/iacHMM ^y>KMHaMa flaneKO or 
onTMHKMx. MHora HeoneKMBaHa m M3HeHa^yjyha 
OTKpuha nojaBuna cy ce ynopejjo ca MoryhHomhy 
McnMTMBaH>a flOTTie HeBMfljbMBor CBejvmpa. 

„Bo>Ke, paflno-3Be3fla!" 

y aero I960. 10/(14 hc M/ia/(M panno-acTpoHOM ca 
Ka/rtexa ( Caletch ) nomao je y oncepBa-ropMjy MayHT 
Ila/iOMap (Mount Palomar) y Ka/iMfj/opHMjM m o6parMO 
ce A/ieHy CeHflMyy (Allan Sandage) ca npe/yioroM /(a 
My noMorae oko MHemMfj/MKaoMje join Heo6jaB/i>eHMx 
pa/(MO-o6jeKa'ia. Cch^mij ra je OflynieB/beHO npw- 
xBaTMO. Mmc M/ianor panno-acTpoHOMa 6vino je Tom 
M eTjy3 (Tom Mattxews). 

Tokom nocMarpaBba y aBrycTy m ceineMOpy 
CeH-flMij je ynpaBMO Ila/ioiviapcKM re/iecKon npen- 
HMKa 200 lima Ha M3Bop 3C 48 y ca3Be>Kl)y Tpoyr/ia 
( Triangulum ). MeTjy3 je ynopeflMO pa3BMjeHy cj/oro- 
nnony ca /ioKaowjoM panno-MSBopa. KoopnMHaTe cy 
ce noK/ionM/ie Ha c/ia6aniHoj ran km mecHaecTe Mar- 
HMTy/i;e. 3Bes.ua ho ca.ua HMKa.ua HMje 6M/ia panno- 
M3Bop. Ilpeflao je {j/OTO-nnoHy CeHflnpy hcko/imko 
naHa Ka-CHMje y3 KOMeHTap: „Bo>Ke, paflMO-3Be3fla!” 

Tpe6a/io je yTBpnn'tn acTpoHOMCKy npopony 
OBe „3 Beane”. To je Hen36e>KHO yK/bynnBa/io MepeH>e 
cneKTpa 3paneH>a 3 Beane. M3Bop 3C 48 je nao Heone- 
KMBaH cneKTap - span mo je HeBepoBaTHe ko/imhmhc 
eHepraje y n/iaBOM m y/rtpa/by6nnac - tOM neny cneK¬ 
Tpa. IIohito je 3aTMM chmmmo nera/baH cneKTap 3C 
48, CeH/(My je aaK/byiMO /(a ce CHMM/bCHe ciieKTpa/me 
HMHMje He noK/ianajy hh ca je/(HMM cKynoM cneK- 
Tpa/iHMx /iMHMja no3HaTMx e/ieMCHa'ia. Ta/iacHe ny- 
>KMHe CHMM/bCHMx ciieK'rpa/iHMx /iMHMja M3ivie.ua/ie cy 
Kao otmci^m npcTnjy Heno3HaTnx e/ieMCHa'i a. Cchhmo 
je TaKolje OTKpno Ha cjaj 3C 48 Bapnpa n ho 50% y 
TOKy 24 naca. 3Ha/io ce na TaKO mo/kc BapnpaTM cjaj 
3Be3fla, a/iM He m ra/iaKCMja. Buna je to saocra nyn- 
Ha „3Be3Ha”. IIpBM nyT je o OTKpnhy „panMO-3Be3ne” 
o6jaB/beHa bcct y „Say and Tell”, Mapra 1961, y Bony 
caonuiTeH>a, M3BaH upenBot/eHor HHeBHor pen a ca 
107. CKyna AMepnnKor acTpoHOMCKor npyuiTBa, on- 
pxcaHor oh 28. ho 31. fleoeiviOpa 1960. roflMHe. 


flpyra TaKBa „3Be3na” 6o/ia je OTKpMBeHa 1962. 
roflMHe Kan a cy acTpoHOMM ca AycTpazmjcKe Hai^MO- 
Ha/iHe paHno-oncepBaTopMje iiocMarpa/iM oOjeKar 3C 
273. McKopHCTHBHiM noMpaHeite M3Bopa Mcccoom, 
Kojo je y naTOM ipeHyTKy 6/iOKMpao panoo-MSBop, 
OHpeflMHM cy ranHy iiosMLiMjy M3Bopa, a 3aTMM ra no- 
Tpa>KMHM Mel)y no3HaTMM, oiitmhkmm M3BopMMa. Kao 
m y cziynajy 3C 48, cneKTap je canpxcao hm3 cjajHMx 
/iMHMja Koje hmko HMje Morao na MnemMfj/MKyje. 

MapTMH UImmt ( Maarten Schmidt ) je 6mo Ha npa- 
ry na onyctaHe oh neniMfj/poBaiba 6n3apHMx /iMHMja 
3C 273, Kana je npeno3Hao Beh mhoto nyTa uvi\)en 
hm3 /iMHMja BOHOHMKa. JennHa pa3/iMKa 6Mna je ihto 
cy ce HMHMje bohoh m Ka Ha/ia.3M/ie Ha „norpeiHHOM” 
Kpajy cneKTpa, y opbchom neny. HapanyHarM opBe- 
hm noMaK nao je BpeflHOCT z = 0.16, HMHMje cy 6mhc 
noMepeHe 3a 16% y OflHOcy Ha CBojy /iaOo/iaropMjcKy 
ra/iacHy ny>KMHy. To je 3Hannno na „3Be3Ha” oh Hac 
„HeTM” 6p3MHOM 47 000 km/s m na je yna/bCHa bm- 
rne oh 1.5 MMHMjapnM roHMHa. Bmo je to HajcjajHMjn 
m Hajna/bM oOjeKar y CBeMMpy. Y6p30 ce noKasa/io 
Ha 3C 48 MMa opbchm noMaK oh naK 37%, ohhocho 
6p3MHy oh naK jenHe TpehnHe 6p3MHe cbcthoctm m na 
je yna/bCH 4 MM/injapne roHMHa. 

Y IlacaneHM ce MyH,eBM'io npony/io na je hchito 
3ancTa HecBaKMHauiH>e upoHaljeHO. UImmt je flouiaB- 
ihm KyhM, Ha HecaBpineHOM em/iecKOM >kchm peKao 
Ha ce HeuiTO „y>KacHo” hccm/io. Tana je cxBaTMO na je 
y CTBapn xTeo na Kaxce „npeHMBHo”. 

UncTa oOjeKara ce iipony>KM/ia. Ao6mhm cy MMe 
KBa3M-3Be3naHM panno-M3Bopn (chth. quasi-stellar 
radio sources), Koje cy HacMHM (HACA) <j)M3nnapn, 
Ha onuiTe He3anoBOH>CTBO, CKpaTMHM Ha „KBa3apM”. 
KacHMje, ca ca3Han>eM na HMcy cbm oOjeKTM K/iace jaKM 
panMO-M3BopM, MMe je npoMeiteHO y KBa.3M-3Be3naHM 
oOjeKTM. Y obom n/iaHKy ycBojMheMO KOHBem^Mjy na 
TepMMH KBa3ap iipenc'iaB/ba nmavy K/iacy oOjeKara 
(eHTH. quasi-stellar objects, aKpoHMM QSO). 

Ha oncepBaTopMjaMa je saB/iana/ia npaBa 3/iar- 
Ha rposHMoa. Mhotm acTpoHOMM iiocra/iM cy Bem- 
tm hobi^m Ha KBa3ape. IIpecKaKa/iM cy je/(HM npy- 
re nocTaB/bajyhM peKopne y opbchmm noMai^MMa. 
Me-rjy30B 3C 273 nocTao je Haj6nn>KM, ohhocho 
H ajMna^M KBa3ap. 

rfle KBa3api/i >Ki/iBe 

KBa3apn Mopajy 6mtm BeoMa cjajHM oOjeKTM c 
o63MpoM Ha HMH,eHM4y na mx mo/kcmo bmhctm yn- 
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KBa3ap, yMGTHI/lHKa Blfl3lflja 


pKoc BenMKHM flaMHaMa Ha KojwMa ce Hana3e. 
Ilpooerbyje ce fla ,,3/iaiHO flo6a” KBa3apa flaTwpa m 3 
nepwofla Ka^a je CBCMup 6 mo MCi npn nyra M/ial)n. 
To 6 m y3 aK'iye;iHy npe-rnocTaBKy o CTapocTM CBe- 
MMpa op TpMHaecT mm/imj apflM roflMHa 3Hann/io fla 
CBeTTiocT op KBa3apa Ka HaMa nyTyje 10 m BMine 
MMHMjapflM TOflMHa. 

3a OBe cjajHe o6jeKTe ce flyro BepoBa;io fla cy 
cjajHa je3rpa aKTMBHMx ra/iaKcuja. TaKBy cyMmy je 
npo6yflMO Mar/innaon Tpar Ha <J)OTorpa<J)MjaMa He- 
kmx op KBa3apa, Kojn je TyManeH Kao pacnpocTpTM 
Maaepuja/i c;ia6or cjaja Kojn 6 m Morao iipmia/(a'i n 
MaTMHHoj ra/iaKcuju KBa3apa. OcaMfleceTMx ro- 
flMHa acTpoHOMM cy ao6mhm cneKTap OKpyxcema 
KBa3apa, 6 mo je to ancopimnoHn cneKTap 3BC3.ua, 
iipeno3Ha'i7bMBa /imiHa Kapaa ra/iaKcuje. Y cb aKOM 
op c;iyMajeBa, ancopra^MOHe anHuje ra/iaKcuje MMa- 
ne cy mctm opbchm noMaK Kao m cmmcmohc anHuje 
KBa3apa'. To je flOfla-mo yiBp/(n;io npeTnocTaBKy 
fla cy pacTojama KBa3apa oflpeljeHa h>mxobmm opBe- 
hmm noMai^MMa, y CKjiaRy ca XaO/iOBMM ( Hubble ) 
3aKOHOM. Ykohmko 6m 3a opBCHM noMaK 6 mo 3ac;iy- 
xcaH HeKM flpyrM MexaHM3aM, a He Kperarbe, KBa3ap 
m MaTMHHa ra/iaKcuja MMa/in 6 m pa3;iMMM'ie noMaKe. 

MaTMHHe ra/iaKcuje KBa3apa je tchiko nocMa- 
TpaTM. IlpBa TeniKoha HacTaje Beh npM nocMarparby 
ra/iaKcuja ca opbchmm noMaKOM BehMM op 0.5. Cjaj 


1 y cneKTpHMa KBa3apa je HaKOH H>MXOBor OTKpiiha, mea/ieceTHX 
roflMHa, 3ana*eHO mhoiutbo ancopnnHOHiix TiHHHja injn je upBeHH 
noMaK 6 mo flpyrainjn op upBeHor noMaKa cmmcmohmx jiMHMja KBa- 
3apa. OBe ancopnuMCHe jiMHMje He noTMHy op. MaTMHHe rajiaKCMje 
KBa3apa, Beh ce CMaTpa pz noTMHy op BaHra/iaKTHHKor ancop6epa ca 
MaifcOM KOCMOTTOIIIKOM 6p3MHOM. 


ra/iaKcuja ca nopacTOM pacTojama on Hac npMBMflHO 
onafla m ra/iaKcujy je tchiko ..bmactm”. Cn'i yaonjy 
jom BMHie OTexcaBa nocTojatbe Bp;io cjajHor je3rpa 
Koje HafljanaBa cjaj ra/iaKcuje. IlpMMep 3a to je npo- 
4CHa cjaja iipoceMHor KBa3apa Ha ~ 10 40 W, aok je 
3a Harny ra/iaKcujy Ta BpeflHOCT ~ 10 37 W. TaKotje je 
yTBp^eHO fla ce y MacMBHMjMM ra/iaKcujaMa Ha;ia3e 

MaCMBHMjM KBa3apM, Befte 7iyMMH03H0CTM. 

IIocMarparba cy MnaK OMoryhw/ia fla ce yr- 
Bpfle HeKe ochobhc oco6mhc ManiMHiix ra/iaKcuja. 
PaflMO-TMXM KBa3apn npeTe>KHO cy perncrpoBaHM y 
cnMpajiHMM ra/iaKcujaMa, a paflMO-raacHM y e/imi- 
tmthmm . 3a Harny kocm oMKy enoxy HMcy KapaKiepst- 
ctmhhm KBa3apM, a nocTojM m TeHfleH4Mja onaflama 
6poja ca BpeMeHOM Kano KBa3apa, TaKO m ejimim- 
hmx ra/iaKcuja. Y MnaflOM KOCMOcy Marepuja je 6n;ia 
flOBOTbHO rycTa 3a <}>opMMpaH>e cjajHMxe/minmiHnx 
ra/iaKcuja y BeheM 6pojy. Y tbkbmm ra/iaKcujaMa 6 m 
ce y HeKOM TpeHyTKy eBO/iyonje „npo6yflMo” Bp/io 
MohHM KBa3ap, KojM 6 m eMMTOBao jaK HerepMa/i- 
hm cneKTap y paflMO-flOMeHy. Y Marne MMno3aHT- 
hmm ciinpa/iHMM ra/iaKcujaMa, ca MamoM MacoM m 
MaBMM cjajeM, KapaK'iepuciuMHOM 3a x;ia/(Hnjn 
CBeMMp, ayTOMaTCKM je Marne ropMBa HeonxoflHor 
KBa3apy. OBaKaB KBa3ap, ci aB/beH Ha pm)c w ry, Hehe 
flaBaTM pacKomaH BarpoMer y paflMO-flOMeHy. 

MHore ofl ra/iaKcuja MMajy 6/incKe cycefle, hito 
yKa3yje Ha Be3y urnepaKonja m CTanama ra/iaKcuja 
ca nocTojameM KBa3apa. IIpeTiiocraB/ba/io ce fla 
6am y obmm nmepaKonjaMa KBa3apn o6e36d)yjy 
CBoje 3a;inxe eHeprMje, npo>KflMpyhM rac CBoje m cy- 
ceflHe ra/iaKcuje. Actpohomm cy KOHKpeTHe o/uobo- 
pe oneKMBaHM op, Xa6;iOBOi ca'i e/in'icKor 'i e;iecKona, 
Kojn je r ipe6a;io fla ca 11060/buiaHOM pe3o;iy4njoM 
y onTMHKOM fleny cneKTpa npyxKn HOBe, BupibUBuje 
flOKa3e obmx MH'iepaKonja. MnaK, 6p>KM oflroBop 
flomao je m3 paflMO-flOMeHa, ca VLA (Very Large 
Array ) pa/(no-'ie;iecKona. IIomoikom 1999. roflMHe 
hobm paflMO-CHMM4M MaTMHHMx i a/iaKcuja KBa3apa 
noKa3yjy fla, naKO ra/iaKcuje M3i;ie/(ajy HopMa;iHO y 
onTMHKOM flOMeHy, h>mxob rac noKa3yje 3HaKe jaKe 
MHTepaK4Mje ca npyrMM ra/iaKcujaMa. 

Obo je npBM nyT fla je chum/IjCh Heyi pa;iHM 
aTOMCKM BOflOHMK y 6hm3mhm MaiMHHMx i a/iaKcuja 
KBa3apa. 3Hanaj je y TOMe mro je y CBaKOM ra;iaK- 
tmhkom OKpy>Ken,y rac KOMnoHeHTa Koja ce name 
nopeMeTM, m Tpe6a My BMine BpeMeHa fla ce BpaTM y 
HopMa/iaH no;io>Kaj HaKOH MH'iepaKonje. VLA Moxce 
CHMMaTM rac y iaKBMM ra/iaKcujaMa, jep je ocoi/bUB 
Ha ra/iacHe ny>KMHe Koje eMMTyjy boaohmkobm aTO- 

MM. 

„To je oho y rnia cy 'leope'i nMapn BepoBa/in 
roflMHaMa, a;in naK m Haj6o/bn chhmlim oii'iumkox 
'ie;iecKona, yK/bynyjyhn m Xa6;iOB, HMcy ycne- 
tim fla flajy /(upeK'i aH flOKa3 MH'iepaKonja ca npy- 
tmm ra/iaKcujaMa y MHoniTBy cnyHajeBa” peKao 
je yepeMM JImm (Jeremy Lim) ca MHCTMTyTa 3a 
acTpoHOMMjy m acTpo<J)M3MKy y Tajnenjy, TajBaH. 


KBA3M-3BE3flAHM OBJEKTM 
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Xpattefii/i HyflOBMiiiTe 

06jeKTM pa3;in i nri Mx Ha3iiBa - KBa3apn, 6aa3apn, 
je3rpa CajijiepTOBHx n pa/aio-raaaKciija npnnaAajy 
MCToj Kaacn o6jeKaTa Ha3BamiM aKTMBHa i aaaK'raa- 
Ka je3rpa (Active Galactic Nuclei, aKporoiM AGN) 3a- 
to uiTO aeae ocHOBHe KapaKTepncnKei BeoMa Mane 
npocropHe ,n,MMeH3Mje je3rpa Ha raaaKTMHKoj CKaan, 
7iyMMH03H0CT je3rpa pe^a BeanaMHe nan Behy oa 
raaaKTMHKe m eMiiciijy 3pa i ieH,a y AeaoBHMa cneKTpa 
r,n,e 3 bc 3AC Maao, nan rniMaao 3paae. IIopeA Tora, 
MHori AGN o6jeK'in noKa3yjy AOKa3e peaaTHBHCTMa- 
Kor Kperarba. Her,n,e yHyrap CBaKor o6jeKTa Mopa 
nociojara CMCTeM cnoco6aH Aa o6e36eAn orpoMHe 
KOHMHMHe eHepmje. 36or tohhko Ha6pojaHnx can h- 
hoctm Bepyje ce Aa je ..Liempaami noKpeiaa” cbmx 
obmx o6jeKaia ii3ipal)eH no mctom npramnny. 

IIlTa toa hhhh oeH'ipa/iHM M3Bop, CKopo cniyp- 
ho Mopa MMaTM Be/uiKy Macy. 3a OBy npeTnocTaBKy 
nocToje flBa apryMeHTa. IIpBii je, nouiTO cnaa no- 
TMCKa 3paneH>a onaaa ca KBa^paTOM pacrojarba oa 
M 3Bopa, Ha mctm HannH Kao m cynpoTHO ycMepeHa 
cnaa rpaBiriamije, Moryhe je 11 pooeHirm Kpirnomy 
7iyMMH03H0CT no jean hm 1411 Mace mciioa Koje je^Ha 
rpaBHTaiinoHa CTpyKTypa Koja 3pann Bnuie He 6 m 
nocToja/ia. Ta ipami>iHa BpeflHOCT 30Be ce Eahhtto- 
HOBa ( Eddignton ) ayMiiH03H0cr m m 3 hocm iipii6aii>K- 
ho 4 xl 0 4 y jeflMHMi^aMa CymieBe ayMHH03H0cra no 
CyHneBoj Macn. OflaTne ce Moace n pooeH irm m Maca 
i^eHTpanHor M3Bopa Ha ocHOBy no3HaTe ayMiiH03H0- 
CTM. 

UlTa je Tano BeanKe Mace AOBeao 6aii3y oem pa 
raaaKcnje? Actpohomm Bepyjy «a je ochobhm M3Bop 
CHare aKTMBHor i aaaKTMWKOi je3rpa aKpemija Mare- 
pnjaaa AncKa y peaaTHBHcraaKM Ay6oKe botch onjaae 
MacMBHe opHC pyne. Mano rycTM cnyn HeyTpoHCKnx 
3BC3Aa He Moace 6 mtm HCKa>yHeH, nnaK je Marne Bepo- 
BaTHa MoryhHOCT. IIohito cy THiimma aKTMBHa ra- 
TiaKTMHKa je3rpa Man>a oa 1 cbc'iviochoi AaHa (Kano 
Bapnja6n;iHOC'i yKa3yje), OHAa 6 m OBaKaB CKyn 6 mo 
tohhko rycT Aa 6 m cyaapn 3BC3Aa M3a3Banii Konanc y 
i4pHy pyny 3a Marne oa iipooerbeHOi MMHMMyMa h<h- 
BOTa KBa3apa. 

npMHi^MnMjenHa 3aroHeTKa y AOBol)en,y Maca 
TaKO 6;ui3y oempy i aaaKcnje je iy6n>erbe yraoHor 
MOMeHTa MaiepMje. lac, iiopeK;ioM m 3 rpaBiri amiOHe 
MHTepaKijMje ca cyceAHOM i aaaKcnjoM cMeuiTa ce y 
jeAHy paBaH m cimpa/iHOM nyrarbOM aarario yraae y 
poTMpajyhy opHy pyny. I Ipo6aeM je onncaTM Mexa- 
HM3Me Kojn etjjMKacHO noHMuiTaBajy BeanKe BpeAHO- 
ctm MOMeHTa MMiiy/ica. 36or obot pa3;iora ce CMarpa 
Aa Marepnjaa craace ao oprie pyne Ay>K TpajeKTopnja 
Ha KojMMa MMa MiimiManHy Moryhy iio'ieHmija/my 
eHeprajy 3a Aaiy BpeAHOCT yraoHor MOMeHTa. OBe 
TpajeKTopnje 3ajeAHO (JjopMnpajy amck. 

Ha BenMKMM pacrojarbiiMa oa oem pa BepoBaTHO 
je Aa r;io6a;iHM nopeMehajn y ipaBrnamiOHOM noa>y 
noHMuiTaBajy Aeo yraoHor MOMeHTa Marepnje. Ha 
Ma/iMM pacTojanjMMa iipeKaaiiarbe py6oBa cyceAHnx 


npcTeHOBa AMCKa M3a3MBa Tpeae n ciiopn noMepaj 
yraoHor MOMeHTa Ka ciioh>hmm op6iriaMa. 

EHeprnja Moace 6 mtm oc;io6ol)eHa m TpaHC(j)op- 
MMcaHa y 3pa i ien,e Ha mhoto Hamma. YHyiap AMCKa 
'ipeBbe M3a3MBa „npeMeiHTaH>e” MOMeHTa iiMiiyaca, 
Kao m noKanHO 3arpeBan,e. H3Bop eHepraje je y cno- 
poM naAy Marepnjaa a y rpaBmamiOHO no;i>e och- 
TpaAHor o6jeKTa. CTBopeHa ioii;ioia oc;io6ol)a ce 
TonnoTHMM 3paneH>eM. 36or HajBehe rpaBiriamiOHe 
iiO'ieHmija/me eHepraje y yHyipaimwiM np CTeHOBMMa 
AMCKa, yHyTpauiHjM peraoH 3pa i m HajBehoM CHaroM 
m BbeiOBa 'iCMiiepa'i ypa (~ 10 5 K) yc;iOB;i>aBa 3pa i ien,e 
BehnHe (j)OTOHa y y/n pa;i>y6n i iacTOM Ac;iy cneKTpa. 
He'i epMa;iHii MexaHM3MM 3pa i ien,a cy r i aKol)e MoryhM. 
AKpemiOHM amck je npo>KeT MarHeTHMM no;i>eM m 
6p3MHe Ma'iepiije yHyiap n,era cy cyiiepcoHiome. 
Mo*;e ce OHAa npeinocTaBMTM Aa ce amck Ha/ia3ii y 
BeoMa roimoj m TpaHcnapeHTHoj KopoHM, c;iii l iHoj 
co/iapHoj. Maraerae rnnmje cn;ia ce yBMjajy m ca6iijajy 
tokom KpeiaH,a AMCKa m to HajBepoBaraMje aoboam 
ao aKLie/iepamije pe/iaraBiicTimKiix Hae/ieKipiicaHiix 
necrai^a, 3a Koje ce CMaipa Aa eMirryjy X-3pa i ien,e n 
y-3pa i ieH,e, KapaKiepiiCTimHO 3a i^empe aKraBHMx 
ranaKcnja. 

Y OAHOcy Ha oco 6 mhc 3axieBaHe 3a LieHipa/iHii 
M3Bop, MacMBHa opHa pyna OATOBapa 6o;i>e oa iijeAHOi 
npeAAO>KeHor MOAe/ia. BeoMa bcamkm cjaj MO>Ke 6 mtm 
npoM3BeACH ca yipouiKOM MMHMMarae Mace raca Kao, 
ropnBa. BemiKe koamhmhc eHepraje Hacia/ie yaieA Be- 
AMKe Ay6nHe rpaBMTaijnoHor noieHmija/ia ynecTByjy 
y Kpeamijii pe/iaraBiiCTimKiix qeci 1114a Koje 3pane y 
uinpoKOM AOMeHy (J)peKBeHi4Mja. 

Otucmu npcTujy KBa3apa - 
eMi/ici/iOHi/i cneKTap 

flBaAeceT nei xwihaAa cbct/iochhx roAMHa Aa;ie- 
ko, y ca3Be>Kl)y Cipe/ioa, je3rpo Harne ra/iaKciije nem 
3apoH>eHO y rac m npauiMHy. DieAajyhii Kpo3 nparnn- 
Hy MHCTpyMeHraMa oce'nhiiBMM Ha MH(j)pai4pBeHO m 
paAMO-3paHeH>e, acipoHOMM cy ce Hainan npeA 6n3ap- 
hom ci4eHOM. 06aai4n joHM30BaHor raca, 3arpeBaHn 
y;npaa>y6M l iacTMM 3pa i ien,eM Kpy>Ke oko i4pHe pyne 
ca MacoM oa mmamoh CyHai4a. HMnpecnBHa caMa no 
ce6n, OBa caiiKa je caMO 6aara BH3nja AcmaBaiba no- 
CMaipaHMx y moEhiim aKTMBHMM je3rpnMa APyrnx 
raaaKciija. Ejpnehn CBojy eHeprajy m 3 M3Bopa He Beher 
oa CyHneBor cncieMa, HajcjajHnja aKTMBHa raaaKTim- 
Ka je3rpa cy AaaeKo cjajHnja oa CBojnx raaaKciija ca 
CToraHaMa MiiaiijapAn 3Be3Aa. Hmixobo 3pa i ien,e ce 
jaBa>a y oc/iom eaeKipoMai HeiHOM cneKTpy y o6aiiKy 
KOHTMHyyMa m cmmcmohmx aiiHiija. KoHTMHyyM, ca 
eHeprajoM pacnopel)eHOM no cbmm laaacHMM Ay>KM- 
HaMa, M3paneH je oa AMCKa Bpeaor raca Kojn op6nra- 
pa oko i4pHe pyne. 

EMHCHOHe aiiHiije nojaBihyjy ce Ha AncKperanM 
TaaacHMM AyaaiHaMa y MH(j)pai4pBeHOM, oiitioikom m 
y;npaa>y6M l iacTOM AOMeHy, penpe3eHTyjyhn (JiOTOHe 
CBeraocra eMMTOBaHe oa aTOMa Bpeaor joHH30Ba- 
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MapTi/iH LUmmt je pew mo Mi/icrepi/ijy cneKTapa KBa3apa 


Hor raca. I Io;io>Kaj o6;iaKa, xeMnjcKn cacTaB, <J)m- 
3mhkm ycjiOBM n Kpeiarbe Mory 6 mtm M3BepeHM m 3 
nocMa'i pahba m TeopnjcKe aHa/in3e. TaKBe nwjiopMa- 
m-ije Mory noMohn y Hanaaceity oproBopa Ha c/iepeha 
nmarba: fla /in aKTMBHa ra/iaKTMHKa je3ipa 3anc - ra 
cappace 4pHe pyne? fla zim eHepmja HacTaje m 3 raca 
Kojn napa y upHy pyny? UlTa je M3Bop raca? 

KBa3apM, TanKacTM ohtmhkm zimkobm papno- 
M3Bopa, npeno3Ha'i7bMBM cy no nmpoKMM cmmcmo- 
HMM BMHMjaMa Ca BC/IMKMM LipBCHMM nOMaKOM, jaKOM 

eMMcnjoM y UV pe/iy cneKTpa, Kao m no M3pa3MToj 
npoMerbMBOCTM onranKor pe/ia cneKTpa. HajcjajHnjn 
KBa3apn MMajy /iyMMH03H0Ci po 10 14 L®, rpe je L® o3Ha- 
naBa /iyMMH03H0Ct Cymja. KapaKTep KOHTMHyyMa n 
eMMcnoHMx BMHnja aKTMBHMx ra/iaKTMHKMx je3rapa 
canyBaH je y OKBnpy mi/aBOi cneKTpa. 

Pa3;iMKyjy ce pBe BpcTe /IMHMja KBa3apa (n yon- 
niTe AGN o6jeKaTa) y opHOcy Ha npo<})M/i /iMHiije. 
Ilpo<j)Mji onncyje Kano ce MHTeH3MTeT 3panen>a y 
BMHMjn Merba ca paciojarbCM op oempa mmnje. HIm- 
pnHa npo<|>M/ia paje MH<}x>pMai4Mjy o 6p3MHM raca y 
pa3BMnMTMM pe/iOBMMa eMMTyjyher peraoHa. CneK- 
Tpn KBa3apa thiiiwho MMajy KOM6nHaijMjy innpoKnx 
BMHnja, ca innpMHOM po 10 000 km/s n ycKnx ziMHnja 
ca innpMHaMa po 1000 km/s. OBe /iMHMje noTnny m 3 
pa3BMnMTMx oOnacTM je3rpa. UlnpoKe nvamje - op 06- 
jiana rycTor raca Kojn ce bc/imkmm 6p3MHaMa Kpehy 
oko oempa/iHor M3Bopa, pok ycne ziMHnje noTnny op 
ypa/beHMjnx o6;iaKa, ca Man>HM 6p3MHaMa n Man>HM 
rycTMHaMa. 

PenaTMBHM MHTeH3MTeTM ycKnx BMHnja noTcehajy 
Ha n;iaHeiapHe MarziMHe. M3 opHoca MHTeH3MTeTa 
oppeljeHMx napoBa /IMHMja Mory ce po6mtm TeMne- 
paTypa n rycTMHa cpepraie. TraiiraHe BpepHOCTM cy 
T = 1 - 2xl0 4 K n H = 10 3 - 10 6 cm 3 . E/icmchtm MMajy 
innpoK pacnoH CTeneHa joHM3ai4Mje, op O 0 po Fe +9 . 


OOjiacT raca Koja eMMTyje ycne /iMHiije o6mhho 
ce Ha;ia3M Ha hcko/imko CTOTMHa cbct/iochmx ropima 
paciojarba op M3Bopa KOHTMHyyMa. EMMTyjyhn 06- 
jiaijn nonyn>aBajy caMO Mann peo 3anpeMMHe. Maca 
raca-eMMTepa ycKnx ziMHnja nporjen>eHa je M ~ 10 5 
M® m caMO je Mann peo yKynHe Mace 3Be3pa y Toj 
oOnacTM. Ha ocHOBy acMMeipuje npo<j/Mzia nmmje 
(HejeflHaKM cjaj opbchoi m n/iaBOi Kpo/ia) mo>kc ce 
3aK7byHMTM pa ce rac Kpehe op KBa3apa. Ha ocHOBy 
HeKMx nocMa'i parba mo>kc ce npeTnocTaBMTM pa ce 
ryinhn rac Kpehe bcIimm 6p3MHaMa. 

IIInpoKe nmmje HacTajy Hepa/ieKo op, oempa 
je3rpa. fla /im rbnxoBa 6p3MHa y CTBapn iipe/craB/ba 
HeKO op Kpciarba y 6 /im3mhm opHe pyne? fla /im ce 
rbdOBO Kpeiarbe mo>kc mckopmctmtm 3a „Meperbe” 
ijpHe pyne? 

lac, eMMTep innpoKMx nmmja je BeoMa rycT y 
opHOcy Ha TMHM'iHe rycTMHe ManiMHa. OpcycTBO 
HeKMx 3a6parbCHMx cmmcmohmx jiMHnja yKa3yje Ha 
BejiMKy BepoBaTHohy cypapHe peeKcoMiaoMje, KapaK- 
TepncTMHHe 3a cpepraie ca bmcokom KOHoeHipaoMjoM 
necTMi^a, m npooerbeHO je H ~ 10 9 cm 5 . lac Ha obmm 
rycTMHaMa ecja-iKacHO 3panM, TaKo pa je m Ko/iMHMHa 
raca op hcko/imko Maca Cymja poBO/i>Ha 3a HaciaHaK 

IHMpOKMX /IMHMja. 

HaciaHaK m mht€H3mt€tm nmmja oOjamrbaBajy 
ce Mope/iOM cj30TojoHM3ai4Mje: cmmcmohm o6nau,m cac- 
Toje ce op cno/bamrber c/ioja bmcoko joHM30BaHor 
y/iTpa/byOnnacTHM (UV) 3pai4MMa m yHyipaiiirber 
c/ioja bmcoko joHM30BaHor x-3paoMMa. Obm o6/ia- 
ijm 3Btmm eMMTyjy Ea/iMepoBe nmmje, bopohmkob 
KOHTMH yyM M HM3 ppyi MX /IMHMja. [IpO(j)M/IM /IMHMja, 
iioccOho rbMxoBa c mm eip m l ih oci, yKa3yje Ha e/ran- 
tmhho m/im Kpy/KHO Kpci arbe raca. Kapa 6 m ce papM- 
/io o npaBOHMHMjcKOM ..napaity” raca m/im iteroBOM 
„MCTMi4arby” nmmje 6 m 6 m/ic hccmM eipo i me 36or Behe 
HiMpMHe opBCHOi, ophocho n/iaBor KpM/ia nmmje, pe- 
cneKTMBHO. JepHa op npeTnocTaBKM je pa cmmcmohc 
nmmje He noTMny op 06/iaKa, Beh racHor aKpeoMOHOi 
pMCKa op xopM30HTa opHe pyne po papnjyca Beher op 
1 CBeT/iocHe ropMHe. (XopM30HT m/im rpaHMija opHe 
pyne Mace 10 8 M® MMa papnjyc Benmime 3eM/i>MHe 
op6nTe oko CyHLia.) 

KBa3apn (m AGN yonuiTe) 6m/im cy OTKpMBe- 
hm peTeKi^njoM „BMuiKa” 3paHeifca y n/iaBOM m UV 
pe/iy cneKTpa, y opHOcy Ha cneKTap „HopMaziHMx” 
ra/iaKcnja. Mcto TaKo yo6MnajeHa je m peieKLiMja bmih- 
Ka 3paneH>a y MHcj/paopBCHOM (7C) pe/iy cneKTpa. Oho 
ce Mo/Ke jaBMTM m 3 pBa pa3/iora. M3Bop eHepraje je3rpa 
Mo/Ke eMMTOBaTM HeTepMa/iHM cneKTap Kojn ce mo/kc 
nocMaipaTM y IC poMeHy, m/im eMMTOBaHO spaneite 
OBor M3Bopa MO/Ke 6mtm ancop6oBaHO op oko/ihc 
Mehy3BC3paHe npauiMHe m peeMMTOBaHO TepMa/iHO y 
IC pe/iy cneKTpa. Y npBOM c/iynajy bc/imkm peo yKynHe 
ziyMMH03HOCTM M3Bopa 3pa L iM ce y IC poMeHy, m opaT- 
ne ce Mory ca3HaTM ochobhm npooecM Kojn ce 36oBajy 
y je3rpy. Y ppyroM c/iynajy Mel)y3BC3paHa MaiepMja je 
npoMeHM/ia M3/ia3HM cneKTap Ha ancop6oBaHMM Ta- 
/iacHMM py>KMHaMa, m o6mhho cy to nmmje y n/iaBOM 
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m UV peny. TaKaB cneKTap hocm MH(j)opMai4njy m o m 3- 
Bopy CHepri/ije (Heancop6oBaHM p,eo) m Mel)y3BC3AaHoj 
cpeflMHM (peeMMTOBaHM fleo). 

3a eMMCMjy X-3paneH>a ce CMaTpa p,a no'imie y 
o6;iaciMMa Koje cy BeoMa 6;in3y M3Bopy eHeprMje. 
OBaj 3aK;byqaK 3acHOBaH je Ha nocMaTparbMMa Koja 
noKa3yjy pa ce Haj6p*e npoMeHe cjaja ca BpeMeHOM 
flemaBajy 6ain y x-flOMeHy. flo cap,a je npuMeheHO 
pa cjaj HajBeher 6poja aKTMBHMx je3rapa (>50%) 
Bapwpa ca nepnoflOM MaftMM op 1 flaHa m to caMO 
y x-flOMeHy. Ochobhm npMHi^Mn y3ponHOCTM (xay- 
3ajiHOCTn) HaMehe 3aKn>ynaK pa je HajKpafiM Bpe- 
MeHCKH MH'iepBa/i, y oKBwpy Kora cjaj oOjeKi a mo>kc 
pa Bapupa St ~ Die , rp,e je D flMMeH3wja oOjeKi a y 
npaBoy nocMaTpafta, a c 6p3MHa cbctjioctm. Ilpooe- 
Ha flMMeH3wja OBaKBe eMMCMOHe o6;iaci n flaje D < 1 
CBeTjiocHor flaHa, hito iiO'i Bpl)yje npeTnocraBKy pa 
x-3paneH>e 3ancia ,n,ojia3M m 3 Manor oempa/iHOi pe- 
TMOHa aKTMBHor je3rpa. 

MHore aKTMBHe ra/iaKci/ije npoM3BOfle napoBe 
M;ia30Ba - p,Ba KO/inMi/icaria CHona Marepi/ije Kpo3 Koje 
rac m CHeprnja HanyuiTajy moEhm oempa/iHn M3Bop 
m CTMxey po cnon>auiHjMx flenoBa ra/iaKci/ije. M;ia3e- 
bm ce 3aBpinaBajy paflMO-cjajHMM Kpi/i/inMa. UlMpoKO 
iipwxBaheHa npeTnocTaBKa je pa cy M;ia3CBn Behi/me 
aKTMBHMx M3Bopa HopMajiHM Ha oeH'ipa/iHM axpe- 
IJMOHM flMCK. Cxopo CBe M H<j)OpMa4Mje O M/ia3CBMMa 
m Kpn/iMMa p,ona3e m 3 nocMarparba y paflMO-flOMeHy. 
PaflMO-CTpyKTypa je o6mhho AeceraK nyra Beha op 
CTpyKType aKTMBHe ra/iaKci/ije Bnl)eHe y oii'itoikom 
fleny cneKTpa, m flMMeH3Mje joj Bapnpajy op 10 kpc 
po 1 Mpc. CneKTap m iio;iapM3ai4nja paflMO-eMMCMje 
noKa3yjy pa je MexaHM3aM 3paneH>a KoxepeHTHa cmh- 
xpoTpoHCKa eMMCMja, nopeK/iOM op penaTMBMCTMHKMx 
e/ieK'i poHa Kojn ce Kpehy y MaraeTHOM non>y. 

Ancopniji/iotn/i cneKTap 

KaKO cbct/ioct nyryje op ynaybCHor KBa3apa Ka 
HaMa, flejHMHHHO je ancopOoBaHa op CTpaHe ranaK- 
enje, mjim HeKor MeljyrajiaKTnHKor o6;iaKa raca. Ilpe- 
no3HaT tbmbm 3HaK TaKBe i/imepaKoi/ije cy ancopn- 
Omohc nMHMje cynepnoHMpaHe Ha cneKTap KBa3apa 
(KOHTMHyyM n/iyc mnpoKe eMMCMOHe /ii/im/ije). An 


copra^MOHe nMHMje, yKO/n/iKO He no'imiy op Mari/Mi- 
He ranaKCMje KBa3apa, MMajy MaitH opbchm noMaK 
ofl eMMCMOHMx nMHMja KBa3apa, 36or Maite kocmo- 
noiiiKe 6p3MHe ancopOepa. Y tom CMMC/iy KBa3ape je 
Moryhe kopmctmtm Kao „no3aflMHy” npn npoynaBaiby 
eBO/iyubije Man>e ;iyMMH03HMx oOjeKaia, Kojn m caMM 
MMajy BejiMKM opbchm noMaK. 

OflcycTBO ancopra^MOHMx /ii/im/ija y cneKTpMMa 
mhotmx KBa3apa yKa3yje Ha o6;iaKe raca m npauiMHe 
pacnope^eHMx npeKMflHO m po pacrojaiba op hcko/im- 
ko paflnjyca ra/iaKci/ije Koja je i[pe6i4Ba/i mine KBa3a- 
pa. ,I(MMeH3Mje obmx ancopOepa Mory ce npoHahn m3 
npoMeHa MfleHTMHHMX ancopra^MOHMX /ii/im/ija y cneK- 
Tpy napoBa KBa3apa, Kojn cy npMBMflHO flBojHM, mjim 
m3 pa3JiMKa y cneKTpy KBa3apa yMHO>KeHOi rpaBMTa- 
1JMOHMM COHMBOM. Tl/mi/HIHC flMMCH3Mje ,n,o6MjeHe Ha 
OBaj HanMH cy pep,a Be/imn/me 10 kpc. 

yHM<t>MKaMMOHa uieivia 

OcHOBHa Mfleja yHMcjjMKai^MOHe rneMe je pa cy 
paflMO-ranaKCMje, KBa3apM, 6;ia3apn m CajcjfeproBe 
ra/iaKci/ije MCTa BpcTa oOjeKai a bm^chmx m3 pa3/imn/i- 
tmx npaBaija, y pa3/imn/nnM CTynrbeBMMa eBO/iyu,i/ije, 
ca pa3JiMHMTMM yHyTpaiHH»MM oco6nHaMa. OnMrnefl- 
ho je pa BMine oOjeKaia pa3/n/Mii/noi TMna noceflyje 
ocoOmhc KapaKTepMCTMHHe 3a AGN oOjeKie. To cy 
cjajHO je3rpo, CHaxcHa paflMO-Kpnna, mhm jane eMM¬ 
CMOHe JIMHMje. 

B;ia3apn (BL Lacertae mhm BL Lac oOjeK'i n) cy 
ejiMnTMHHe ra/iaKcnje ca BeoMa cjajHMM je3rpMMa, Koja 
eMMTyjy BeoMa iipoMCHybMBO paflMO-3paneHje. IlpoMe- 
He cy TaKO M3pa3MTe p,a je npBM otkpmbchm oOjeKai OBe 
K/iaCC IipB06n'I H0 MfleHTM(j)MKOBaH KaO IipOMCHJbMBa 
3BC3Aa m 3aro m so6mo 03HaKy npoMCHjbMBe 3Be3fle, 
BL Lac. EMMCMOHe ;inHnje je3rpa HMcy npMMeheHe, 
TaKO pa je pacrojarbe po BL Lac oOjeKai a npoi^efteHO 
M3 3Be3flaHor ancopra^MOHor cneKTpa Kojn npmiana 
ejiMnTMHHoj ra/iaKcnjn. 

PaflMO-ranaKCMje flajy CHaxcHy paflMO-eMMCMjy, 
Koja npere>KHO no'imie m 3 orpoMHMx paflMO-Kpnna 
npnflpy>KeHMx omroiKoj chmi^m ra/iaKcnje. CaMM 
paflMO-M3BopM, ofl Kpaja so Kpaja Mjia3a, Mory 6 mtm 
Pmhobckmx pa3Mepa. 


oco6MHa 

KBa3api/i 

Cej<}>epT ranaKCMje 

paflno ranaKCi/ije 

6na3apM 

Ti/in ra/iaKCuje 

cni/ipa/iHe, e/inn- 

TMHHe 

cnupa/iHe 

VMHOBCKe enwnTMH- 

He 

e/iunTMHHe 

M3rnefl 

KOMnaKTaH, n/iaeii- 

nacT 

KOMnaKTaH, CBemo 
je3rpo 

eni/inTi/iHaH 

CBeme, 3Be3flO/iiiKe 

MaKCMMa/iHanyMM- 

H03H0CT 

100- 1000x L M - - 

Kao cjajHe cnupauHe 
ranaKCMje 

jano paflno 3panetbe 

10 000 x L MnetjHM nyT 

cneKTap 

HeTepMa/iHii 

HerepMa/iHM 

HGTGpMa/IHM 

HeTepMa/iHi/i 

ancopnijMOHe miHiije 

fla 

He 

fla 

He 

npOMeHJbMBOCT 

paHi/i - Hefle/te 

AaHM - Hefle/te 

flaHw 

HaCOBM 

pafli/i o-eMi/ici/ijr 

nOHeKan cna6a Jana 

jana 


BacHOHa 


KBA3M-3BE3flAHM OBJEKTM 







Aktmbho ra/iaKTHHKO je3rpo (AIH), 


IIpeMa K;iacnc})MKai4MOHMM oco6MHaMa Cajcjjep- 
TOBe rajiaKci/ije MMajy Ma;ia, oiitmhkm cjajHa je3rpa 
n jaKe eMMCMOHe jn/mi/ije y oiitmikom cneKTpy. BBmx 
eMMTyjy o6;iai4M Bpe/ior, joHM30BaHor raca, Koji/i 
yxa3yjy Ha nocTojaite M3Bopa jaKor UV 3paneH>a y lich- 
Tpy ra;iaKcnje. Behi/ma CajcjjeproBMx rajiaKci/ija npoM3- 
BOflM jany papno-eMMCMjy Hero HopMa;me rajiaKci/ije. 
Mnan, paflM0-nyMMH03H0CT TminiHe CajcjjeproBe ra- 
jiaKcwje M3HOCM caMO 0.1-1% papj®-jiyMHH03H0CTH 
papno-rajiaKcnje mjim papMO-raacHor KBa3apa. 

yHnc[)MKai4MOHa rneMa npepjia>Ke Mopeji oOjeKia 
kojm MMa KOMnaKTHO, cjajHO je3rpo y oempy, hito 
je HajBepoBaTHMje cynep-MacMBHa opHa pyna. M 3 
je3rpa M36Mjajy cmmctpmihm m KOJiMMMcaHM cho- 
noBM MaTepMje ca Bi/mie mjim MaH>e npouiMpeHMM m 
cjajHMM paflMO-KpMHMMa. HopMa;mo y opHOcy Ha 
ocy CMMeTpMje oOjeKia, Koja npo;ia3n Kpo3 CHonoBe 
m je3rpo, je3rpo onacyje 06 /iaK npaniMHe m raca kojm 
ancop 6 yje 3paneH>e je3rpa m peeMMTyje ra y IC pejiy 
cneKTpa. Tapa 6 m noraep y pa3JiMHMTMM rpeHyu,nMa 
eBO/iyunje o 6 jeKTa, m 3 pa3JiMHMTMx npaBaria paBao 
npMBMflHO pa3HMHMTe o 6 jeKTe. 

DiepaHO y npaBriy oce CMMeTpMje, mjim nop, Ma- 
jimm yr/iOM y opHOcy Ha ocy, BMpeo 6 m ce npocropHO 
pacnpocTpT xa;io, npojeKonja papi/io-Kpi/uia Ha cjajHO 
je3rpo. 36or iiocMarparba pMpeKTHO y KOHyc CHona 
M3Bop M3rjiepa mhoto cjajHMjM, a cjaj My ce Men>a 6p30 
m y OKBMpy Be/ii/iKor nm epBa/ia BpepHOCTM, hito je no- 
oiepMi 4 a pejiaTMBMCTMHKor KpeTaita Maiepnje y CHony, 
Kao m H>eHor HepaBHOMepHor, i/iMiiyjiCHOi M36ai4MBaH>a 
y papMO-KpMjia o 6 jeKTa. OBaKBMM npepBMl)aH>MMa 
yHnc})MKai 4 MOHe ijicmc oproBapajy 6;ia3apn. 

nop Ma;io BehMM yr/iOM y opHOcy Ha ocy 
CMMeTpMje moot 6 m ce npMKa3aTM KBa3apM. M 3 OBe 
nepcneKTMBe ce bmpm cjajHO KOMnaKTHO je3rpo, acM- 


MeTpMHHM peTOBM (Hajnemhe caMO jepaH), Kao no- 
cnepMiia Kpeiaita MaTepMje Ka HaMa, ophocho op Hac. 
„noiipBeH>eH>e” y cneKTpy nojepMHMx KBa3apa, yc/iep 
ancopmjMje 3paneH>a je3rpa m H>eroBe peeMMCMje, mo- 
>Ke ce o 6 jacHMTM 1/1 mepBCH 141/1 jom o 6 ;iaKa npaniMHe 
mjim raca Ha jepHOM pejiy py>K npaBi 4 a iiocMarparba. 

PapMO-rajiaKCMje 6 m Tapa npepcraBjba/ie mo- 
peji o6jeKTa nocMarpaH oko npaBi4a HopMajie Ha ocy 
CMMeTpnje o6jeKTa. Tapa 6 m ce Bi/ipe/ia cKopo cmmc- 
TpMHHa papMO-KpMjia rajiaKCMje, npojeKTOBaHa Ha npa- 
Bai4 HopMajiaH Ha npaBai4 BM3ype. Y TaKBOM CBeTjiy 
Cajc})ep'iOBe ra/iaKcnje 3ay3e;ie 6 m mccto MaH>e cjajHor 
poljaKa KBa3apa m papMO-rajiaKCMja nocMai paHor Kpo3 
o6jiaKe raca m npaniMHe. 

YnoTpe6oM VLBI (aKpoHMM op Very Large Base 
Interferometry ) TexHMKe iiocMarparba KpajeM cepaMpe- 
ceTMx ropMHa noKa3ajio ce pa rpn papno-raacHa KBa- 
3apa m jepHa CajcjjeproBa rajiaKcnja MMajy cynep/iy- 
MMHajiHe 6p3MHe MaTepMje y ueiOBMMa. IIpnxBaheHO 
o6jaiHH>eH>e obot cjjeHOMCHa 6a3MpaHO je Ha pe/ia™- 
bmctmhkom Kperarby y papno-Mjia3y Koji/i je ycMepeH 
Ka nocMaTpany. Marepi/ija Koja ce Kpehe 6p3MHOM 
npM6jra>KHOM 6p3MHM cbctjioctm y npaBi4y 6 jimckom 
npaBi4y iiocMarparba CKopo cycTM>Ke CBoje 3paneH>e. 
BpeMeHCKM MHTepBajiM cy 3rycHyTM, ci Bapajyhn Mjiy- 
3Mjy pa TpaHCBep3ajiHe 6p3MHe npeBa3Mjia3e 6p3MHy 
cbctjioctm. OBaj Mope/i pejian/iBi/icn/mKor Kperarba y 
CHony je npMBjianaH, nouiTO y KOHTeKCTy ym/icjji/iKa- 
i4MOHor Mopejia o6janiH>aBa m npMBMpHy aci/iMerpi/m- 
hoct Mjia30Ba, Kao n BeoMa cjajHO je3rpo y cynep- 
jiyMMHajiHMM CMCTeMMMa Ha Koje je y o6jiMKy xajioa 
npojeKTOBaHO papno-Kpi/i/io 6jia3apa mjim papMO- 
niacHor KBa3apa. nojanaite cjaja je3rpa, Kao m npM- 
BMpHa acMMeTpoja Mjia30Ba pe3yjiTaT cy flonjiepoBor 
( Doppler ) ecjjeK'i a, yoiep pejiaTMBMCTMHKor Kperarba 
MaTepMje. Marepi/ija m 3paneH>e KojM ce y Mjia3eBMMa 
Kpehy Ka HaMa npMBMpHO cy cjajm/iji/i op Marepnje m 
3paneH>a Koji/i ce y Mjia3eBMMa Kpehy op Hac. Yoiep 
npojeKi4Mje Ha je3rpo Mjia3a Koji/i je ycMepeH Ka HaMa 
npMBMpHM cjaj je3rpa je BeoMa nojanaH. 

KBa 3 apu 1/1 eBOfiyiji/ija ranaKCi/ija 

Y3 ocHOBHy npejy pa ce KBa3apn Hajia3e y rajia- 
KcnjaMa nojaBMjio ce join mhoto iii/narba. fla jim ce 
KBa3apn nojaBjbyjy y rpynaMa mjim jaTMMa rajiaKCMja? 
KaKBM cy 4jm3mhkm yoiOBM y rpynaMa m jaTMMa rajia- 
KCMja? UlTa MO>Ke pa ce yonM o cjjopMarinjn m eBO- 
jiyi4MjM KBa3apa Ha ocHOBy H>MxoBor OKpy>KeH>a? fla 
jim npocTopHa pacnopejia KBa3apa hocm ca3Han>a o 
CTpyKTypaMa bcjimkmx pMMeH3Mja m eBOJiypnjn caMor 
yHMBep3yMa? Y Hajia>KeH>y oproBopa Ha HeKa op obmx 
iii/narba 6 mjio je HanpeTKa, a HeKa join yBeK neKajy op- 
roBope. 

IlpBa nocMarpaiba KBa3apa 3acHMBajia cy ce Ha 
iio6ojbiJiaiby pe30Jiyi4Mje KaKO 6 m ce hito 6ojbe yonn- 
jia cjio>KeHa CTpyKTypa KBa3apa m OTKpnjia npnpopa 
ManranacTe cmmcmohc o6jiacTM. Tokom tot nepnopa 
Kojn je poKa3ao KOCMOJiouiKy npnpopy i4pBeHor no- 
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MaKa, npMMeheHO je pa cy KBa3apn ca MajiMM ijpBe- 
hmm noMai^MMa l iecio npnppy>KeHM o6jim>kh>mm ra/ia- 
KCMjaMa, op kojmx cy HeKe MSi/iepa/ie Kao pa MHTeparyjy 
ca KBa3apoM. MaKO KBasapw Ha tmm noMaijMMa HMcy 
Ha^eHM y jaTMMa rajiaKcnja, uecTO cy ce nojaBTbMBajm 
y rpynaMa. YcKopo je iioc - ra/io jacHO pa cy KBasapw 
cbctmohmijm CTpyKType yHMBep3yMa kojm ce Ha/iase 
Ha pacTojaftMMa SHawajHO bcEhm op ohmx Ha KojMMa 
mokcmo nocMaipaTM ra/iaKcoje. Cbctjioct nyTyje op 
TaKBMx KBa3apa bmuic op 'ipw woiBp'iMHe CTapocTM 
CBeMMpa, npy>KajyhM rnaHcy 3a npoy l iaBaH,e eBO/iyuuje 
CTpyKType m to casHarbe MO>Ke 6 mtm opjiynyjyhe 3a 
HeKy op pa3HMHMTMx 'l eopoja. 

HocMa'ipaBbe ra/iaKcoja y oKpy>KeH>y KBa3apa 
HMje ;iaraH nocao 36or bc/ihkc pas/iMKe y rwraoBoj ;iy- 
MMH03H0CTM m 06 /iMKy: KBa3ap MMa je3rpo m po cto 
nyia cjajHnje op npocTopHO pacnpoci p'i e ra/iaKcoje, 
unju je cjaj necTO 6/iM3aK cjajy Holmor He 6 a. Pa3Boj 
CCD KaMepa, Koje MMajy BMCOKy KBaHTHy e<J>MKacHOCT 
m BejiMKy ci a 6 M;iHOCi 6 mo je Kn>yHHM HanpepaK y obom 
no;by. M nopep Tora, ca paHamiBOM reHepaijMjoM 're/ie- 
CKona, jaKO je tchiko peieKTOBaTM Ma'imme ra/iaKcoje 
3a noMaKe z > 0.6, a/in to je o 6 ;iaci y pa3Bojy. 
PlmepecoBarbe 3a <J>opMaijMje KBa3apa je op pBojaKor 
MHTepeca: 

• IlpocTopHa pacnopena KBa3apa m rbuxoBa noBe3a- 
hoct ca ra/iaKcojaMa hocm MH<J>opMapMjy o npoqecM- 
Ma m ycjiOBMMa Kojw poBope po HacTaHKa <J>opMapMja 
KBa3apa. KBasapo Mory 6 mtm nocMa-rpaHM Ha pobo- 
;bHO BejiMKHM noMaqMMa pa noKpMjy bc/imkm peo 
eBO/iym-ije yHMBep3yMa. 

• Ocmm Tora KBasapo capp>Ke m MH<J>opMaijMjy o pac- 
nopejin Ma'iepoje y CBCMopy m pajy HaM jepMHe po- 
CTynHe nopaTKe o TOMe Kano cy CTpyKType bc/imkmx 
AMMeH3Mja eBO/iywpa/ie. OBaKBe MHtJjopMapMje cy op 
BejiMKor 3Hanaja 3a KOCMO/ioinjy m 'leopoje ra/iax- 
TMHKMX (JjOpMaqMja. 

TeMa o OKpy>KeH,y KBa3apa m pacnopejm y npo- 
CTopy je jom yBeK OTBopeHa m pesy/na™ Hncy pe<J>M- 
hmtmbhm. Xa6jiOB ca'ie/iM'icKM tc/icckoh je po capa 
OMoryhoo noraep y MHore iipoin/ie enoxe. nocjiepH>e 
MHijjopMaqMje yKa3yjy pa je 6poj KBa3apa pocTnrao 
CBoj MaKCMMyM M3Me1)y ppyre m woi Bp'i e MMjmjappe 


roflMHa HaKOH Bc/imkoi' npacKa (Big Bang), hito ce 
flejiMMMHHO iiOK/iana ca 3/iaTHMM poboM <J>opMaijMja 
3Be3fla. 

Actpohomm ce Hapajy pe he Be3a CTypnje o KBa- 
3apMMa m npoy L iaBaH,a pyboKor CBCMwpa ypopMTM 
njiopoM m peniMTM HeKe op MMcrepuja Be3aHMx 3a OBy 
3HanajHy enoxy, Kapa je CBCMop Kojw paHac no3HajeMO 
6mo y aKTMBHoj M3rpapH>M. 
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HjiaHaK je nocaH ihk. ropMHe 1998/1999 nop, pyKO- 
BopcTBOM iipotj). pp Je;ieHe MnjiorpapoB-TypMH, y 
OKBnpy npepMeia MciopoKa m MCTopnja HacTaBe 
acTpoHOMnje. 3axBa;i>yjeM ce CBojnM KoaeraMa Mm- 
poc/iaBy M oh why m MnjiaHy borocaBybCBohy Kojn cy 
mm po3bojimjim pa KopncTMM HjMxob pauyHap 3a no- 
r ipe6e OBor unaHKa. 


Quasi stellar objects - 

Tamara Bogdanovic 

This is a review of modern knowledge and some open 
problems on the quasi stellar objects. 


C/iMKa pecHO n>y6a3Homhy: ESA/NASA, AVO, Paolo 
Padovani (yMcnimiKa BH3Hja) 
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M3 - 36i/ijetio jaTO 



McTopuja 

3. Maja 1764. roflMHe, LLlap;i Meciije je OTKpiio M3. KaKO je 
y flHeBHMKy nocMaTpaH>a 3aniicao „Mai/iiiHa, He canp>KM mhoto 
3BC3fla, y ijempy je CBeivia m Ka o6ony ce cjaj CMaayje, OKpyraa 
je oko 3' y npeHHMKy”. M3 je 3anpaBO npBM o6jeKaT y KaTa/iory 
Kojw je 3anci a m OTKpiio Meciije. 

IlpaBy npwpofly OBor o6jeKTa je yoHMO Bii;mjeM Xepme/i 
(William Herschel ) „npe;ieno jaTO 3BC3/(a, 5' ii;m 6' y npenHiiKy”. 

Moh Xepme;i (John Herschel ) y cbom /(HCBHiiKy je 3anucao 
„BeBMHaHCTBeH o6jeKaT, npeKO 1000 3BC3/(a 11 MarHMTyne. Ka 
ijempy, cjaj pacTe m npeTBapa ce y 6/becaK, mhoto o/(6ei7iiix 
3Be3fla”. 

Tlopn Poc (Lord Rosse ) y cbom /(HCBHiiKy 6e/ie>Kii „3pami ce 
niMpe He CBe CTpaHe on Hempa/me Mace, y Kojoj ce Ha;ia3ii He- 
kojimko MajiMx pyna (npa3HMHa)”. 

KepTMC ( Curtis ) je Ha ocHOBy (jw'ioipacjiiija jaia onpeflMO 
npenHMK „i4eH'i pa;iHii neo, BeoMa ;ienor jaia” Ha 8'. 

AcrpO<t>l/l3l/IKa 

M3 je 6oraio 3Be/(aHO jaTO ca npeKO no/ia Mii;moHa 3Be3- 
fla y cbom cacTaBy yKynHe Mace 800 000 Maca Cymja. TpeHyraa 
yflan>eHOCT OBor jaia je 34 170 cbct/iochmx roflMHa, a;m ce 36or 
BeoMa e/iMnTMHHe opdii'ie (eKcoeHTpimiiTCT 0.4) 3HanajHO MeH>a 
yna/beHOCT on ia/iaKTiiHKOi oeH i pa (on 15 000 no 50 000 cbct- 
jiochmx roflMHa) tokom op6irra/iHOi nepMOfla Koju Tpaje 300 
MMBMOHa i o/(ii Ha. YnpKoc bc/iiikiim npoMeHaMa yna/beHOCTM oh 
ranaKTMHKor oempa, M3 yBeK ocTaje ynyrap yHyTpauiH>er ra- 
naKTMHKor xa;ioa. HajcjajHMja 3B€3fla y jaiy je 12.7 MaraMTfle, //ok 
je cpeflH>M cjaj 25 HajcjaHMjMx 3BC3/(a y jaiy 14.2. 

IlMKepMHr (William Henry Pickering) 1889. iohmhc OTKpii- 
Ba npBy npoMeHihMBy 3BC3/(y y jaiy, //aHac mx je no3Haio 274 a 
oh h>mx cy 222 npoMCHibiiBe TMna RR Lyrae. 36or TaKO bc/hiroi 
6poja npoMCHibiiBiix 3BC3/(a MCTor TMna obo jaTO je M3y3e™o 3a- 
xBa/iHO 3a /(ciaibHy KaaciicjHiKamijy (noTK/iace RRab, RRc, RRd 
m RRd) 3Be3/i,a Tiina RR Lyrae. MmepecaHTHO je //a je y obom jaiy 
npoHal)eHO nocTa M;ia/(wx n/iaBiix 3BC3/(a, hito Hwje 3a oneRiiBa- 
tm y c/iyiajy r;io6y;iapHMx - crapiix 3BC3/(aHMx jaia. Obc 3Be3- 
fle ce nonynapHO Ha3MBajy „naaBii ii3/(aHi4ii” (blue stragglers ) 
m HajBepoBaTHMje cy Hacra/ie y He TaKO //aBHoj iipom/iocni 
cnajaaeM crapiix 3BC3/(a Ma/mx Maca y tcchmm /(BojHiiM cmctc- 
MMMa. HoBa MCTpa>KMBaH>a MaycMHrepa m capa/(HiiKa (Meusinger 
et al.) M3 2001. roflMHe cy noKa3a;ia /(a cy HeKe oh tmx 3BC3/(a 
ycTBapM y/(a;bCHM KBa3apM. IIoKa3a;io ce HaMMe, //a je no3a/(iiHa 
OBor jaia M3y3eTHO 6oraTa KBa3apMMa (175 KBa3apa je /(CieK'io- 
BaHO yHyiap 10 KBa/(pa r i Hiix CTeneHM oko M3). 


BacHOHa 



YflK- 52/82-343 


Bpam/ic/iaB ByKOTi/ifi 

Kaieflpa 3a acrpoHOMnjy, 
MaTeiviaTMHKM cjjaKy/iTeT, Beorpafl 


Ca3Be?Kfja 1/1 rpnna Mi/iTonori/ija 


YBOfl 

Ha3 MBM m o 6 ;imi 4 m MHorMx ca.3Be>Kl)a y TecHoj cy 
Be3M ca rp4 kom MMTo;iornjoM. Ipnna ce HanasM Ha cpe- 
p;h>mm reorpaiJiCKMM HiMpMHaMa ceBepHe iionynome. 
36or Tora MM'ionoraja Hap on a OBe servube roBopn o ca- 
3Be>K^MMa Koja ce BMne ca tmx npocTopa. >Kmbohmchm 
mmtobm CTapwx Ipna o/iaKinaBajy naMheH>e MMeHa, 
06-nMKa m Mel)yco6Hnx no;io>Kaja ca3Be>Kl)a ceBepHor 
He6a. On 6pojHMx mmtobb ob/ic he 6 mtm yKpaTKo 
M3no>KeHM caMO ohm kojm noBe3yjy BMHie ca3Be>Kl)a 
mum cy Mel)yco6HO noBe3aHM. 


Tpyna 

Ca3Ben<ha 

LjupKyMnonapHa 

Beni/wi/i MeflBefl, Mani/i Mejqeejq, 
iviaj, Kacnoneja, Lje^ej 

JeceH>a 

AHflpoiviefla, nera3, OeaH, Pu6e, 
Kmt, Boflonnja, Japaq 

31/iMCKa 

Opi/iOH, Beni/wi/i nac, Manu 
nac, Bni/i3aHqi/i, KoHujain, Bi/ik, 
nepcej, KpMa, Pan 

riponehHa 

Bonap, AeBi/iqa, JlaB, Xu/jpa, 
KeHTayp 

Jlent>a 

flaSyfl, Opao, Jli/ipa, Crpenaq, 
Xepnyn, 3MujoHOuia, CeBepHa 
KpyHa, LUKopnuja, ByK, Bara 


Tafiena 1. Cassendja o KojMMa ce roBopn y obom pany 


LJppKyMiio/iapHa ca3Be>t<1)a cy OHa Koja HMKan He 
sanase m BM/ybMBa cy npeKO uene ronMHe. Ilocroje join 
jeceH>a, 3MMCKa, npo/iehHa m neraa ca3Be>Kl)a, Koja ce 
Hajfioibe BM/ie y oni'OBapajyhMM ronMiniBMM no 6 mm a. 
Ilpemen OBe nonene je nar y Ta6e/iM 1, rne cy HafipojaHa 
caMO OHa ca3Be>Kl)a Koja cy noBe3aHa ca MMTOBMMa kojm 
he 6 mtm M3no>KeHM. 

Mmtobm o MMpKyivinojiapHMM 

ca3Be>Kl}MMa 

no Ip L IKOj MHTO/IOrHJH BpXOBHM 6or Ha II/iaHMHM 
OiiMMn 6 mo je 3eBC. Mmt kojm cnenM, Kao m BehMHa 
MMTOBa M3 CTape IpiKe, roBopM ynpaBO o H>eMy. 

no npenabby 3eBC ce 3ajby6no y Ra/mcro, ;ieny 
rfiM ApKancKor Kpajba ilMKaoHa m ca bom no6 mo CMHa 
Apnana. Ra/iMcro je 6 tma je/iHa on npaTMH>a 6orMH>e 
noBa ApTeMMne. ApTeMMna je, nopen Tora hito je (mna 
M3BpcTaH noBau, MHoro nonarana Ha nenHOCT. Kana je 
ca3Hana 3a aBaHTypy Ra/mcre m 3eBca, 3a Ka3Hy je CBojy 


npaTMn>y npeTBopMna y MenBenraiy m ocTaBMna je na 
nyTa no rnyMaMa. Rana je onpacTao, ApKan jy je jenHor 
naHa y noBy cycpeo m y6no He npeno 3 HaBHiM CBojy 
MajKy y H>oj. Y 3 HaK cehabba Ha OBaj TparnnaH noraljaj 
3 eBC je Ha He6o nocTaBMO 3 Be 3 ne y 06/iMKy BenMKor 
Mensena, (RanMCTo) a RanMCTMH nac jbyfiMMan je 
nohno Mecro Ha He6y y nMKy Manor Mensena. ApKan je 
npenCTaBibeH Kao nponefiHO casBonlje Bonap. 3 eBCOBa 
nceHa Xepa, 6ecHa 36 or 3 eBCOBe aijiepe ca RanMCTOM, 
HMje no 3 Bo;mna „ManoM m BenMKOM MenBeny” Kyna- 
n>e y Mopy nocne HanopHor HofiHor nyTOBaita. TaKO je 
HacTana ijMpKyMnonapHa rpyna casBonlja. Ca 3 Be>Kl)e 
3 Maj npenCTaBiba 3 Maja JlanoHa. JlanoH je cmh nyno- 
BMHiTa TM<j)OHa m ExnnHe. IIpMna Ka>Ke na je Xepa, 
Kao CBanheHM noKnoH 3a CBoje BCHnabbe ca 3 cbcom, 
nohnna on Ieje ( 3 eMH>a) 3 narao jafiyKOBO npeo. Xepa 
je nocTaBMna JlanoHa 3a nyBapa Tor npeera. JenaH on 
nonBMra jyHaKa XepaKnea 6 nna je Kpalja 3 naraMx ja- 
6 yKa. npMTOM je XepaKne Mopao na yhnje JlanoHa. 
OncanomheHa Xepa je npeHena ;imk 3 Maja Ha He 6 o. 

nocnenH>M mmt Be3aH 3a LjMpKyMnonapHM neo 
He6a roBopM o ca3Be>Kl)MMa RacMoneja m U,ef])ej. U,ef])ej 
je 6 mo Kpan> ETMonMje. KieroBa >KCHa RacMoneja 6Mna 
je BeoMa nena, oxona m nyHa caMon>y6n>a. TBpnMna je 
na je nenrna m on npenenMx hmmiJim HepeMna. To je 
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pa3/byTM/io HiiM(])e m OHe cy ce no>Ka/in/ie 6ory Mopa 
IIocejflOHy. IIocejflOH je noc/iao Ha ETMonMjy CTpauiHO 
MopcKO nyflOBMuiTe KeTy, no KOMe je ca3BOKl)e Kmt 
A 0611/10 MMe. OBaj ctbop noneo je fla yHMHiTaBa 
KpaTteBCTBO m y6nja H>eroBe CTaHOBHMKe. Kpa/b je 
3aTpa>KMO caBeT ofl Amohobob npopoHMurra y /hi6njn. 
CaBeT je 6 mo fla ce nyflOBMiHTy >KpTByje Kpa/bCBCKa 
nhep AHflpoMefla Kano 6 m ce Kpa/beBOBO cnacao ofl 
yHMHiTeH>a. Eje<j)ej je, npoTMBHO CBojoj botbm, Mopao fla 
nonycTM nofl orpoMHMM npMTMCKOM noflaHMKa. Cnpory 
AHflpoMefly Be3aaii cy 3a CTeHy M3Hafl Mopa. To je BMfleo 
Ofl 6oroBa nocaaH jyHaK Ilepcej, Ha cbom Kpn/iaroM 
KOH>y IIera3y. CaBaaflao je CTpaniHy HeMaH Ke r ry m 
ocao6oflwo AHflpoMefly. Y 3HaK cehan>a Ha OBe floral)aje 
6oroBM cy a>yfle m CTBopeaa m OBe npioie nocraBM/in 
Ha He6o. M3 Ta6eae 1 ce bmam fla AHflpoMefla, Ilepcej, 
IIera3 m Kmt He cnaflajy y mipKyMiio/iapria ca3Be>Kl)a. 

Mi/itobi/i o jecett>i/iM ca3 Bextlj i/i mb 

AHflpoMefla (caMKa 1 ) m IIera3 npnnaflajy OBoj 
rpynn ca3Be>Kl)a. Ca3Be>Kl)e OBaH Be3yje ce 3a mmt o 
O pMKcy m Xean. Pbnx flBoje 610111 cy fleua AiaMama, 
Kpa/ba BeoTMje (flaHaniH,e Atmkc) m H>eroBe >KeHe 
Hecjieae. Kpa/b je Ha flBop flOBeo spyry >KeHy, PlHOHy. 
36or Tora ce Helena Ha/byrn/ia m Hanycniaa ra. Y6p30 
je BeoTMjoM 3aBaaflaaa crpaBimria cyuia. A-raMam je 
3aTpa>KMO caBeT ofl npopomiiu'i a y ,H,ea<j)MMa. PhiOHa, 
Koja HMje Boaeaa AraMaHTOBy fleuy, no'i Kynii raacHiiKe 
m npeMHanM caBeT. Taxo je, yMecTO npBo6MTHor caBCi a, 
Kpa/b ca3Hao fla je jeflMHM Hamm 3a cnac Kpaa>eBCTBa 
fla OpnKC m Xeaa 6ysy >KpTBOBaHM 6oroBMMa. Kao m 
tje<j)ej, AiaMaHT je Mopao fla nonycTM nofl npMTMCKOM 
cbot Hapofla. fla 6 m cnpemio OBaj crpaBimaH floral)aj, 
6or Xe<j)ecT je nocaao Kpn/iaroi OBHa ca 3/iarHiiM 
pyHOM fla M36aBM Kpa/bCBCKy fleuy. TpeHyraK npe Hero 
hito cy OpnKC m Xe/ia rpe6a/in fla 6ysy >KpTBOBaHM 
OBaH je flo/icieo flo >KpTBeHMKa. fleua cy ce rpneBMTO 
yxBarn/ia 3a obhobo 3/iamo pyHO, noc/ie Hera je OBaH 
no/iereo Ka flaHainifcoj Ipy3njn. Xe;ia Koja HMje 611/ia 
flOBOTBHO jaxa fla ce flp>Kn 3a pyHO ycnyT je na/ia y Mope 
Ha MecTy Koje je flo6n/io MMe Xe/iecnom (flaHauiH>M 
flapflaHe;m). ctpriKC je rajMO OBHa flo H>eroBe cmptm 
noc/ie Hera je obhobo pyHO OflHeo y BpT 6ora Apeja, rfle 
je OBaj nocTaBMO 3Maja fla ra nyBa. Mel)y ca3Be>Kl)MMa 
jeceaer He6a cy m Pm6c, Kmt, Boflo/inja 11 Japaij. Pm6c 
npeflC'iaB/bajy A^poflii'iy, 6orMH>y /byhaBii m h>chot 
CMH a Epoca. JeflHor /ienor flaHa ohm cy y>KHBa/in Ha 
o6a/in pene EycjrpaT. Pl3HeHafla ce nojaBii/io 6ecHO 
nyflOBMuiTe TmcJjoh. IIo /iereHfln, to je 611/10 HajBehe 
HyflOBMHiTe Koje je MKafl nocTojazio. Bmzio je to/imko 
B eriMKO fla je CBojMM Kpn/uiMa 3aK/ian,a/io CyHije. fla 
6 m ce caKpMHM AijrpoflMTa m Epoc cy ckohm/im y peKy 
m npeTBopMHM ce y pM6e. 3 cbc je y cnoMeH Ha OBaj 
floral)aj nocTaBMO /imkobc flBe pn6e Ha He6o. Ilopefl 
Pn6a Ha He6y ce Ha/ia3ii ca3Be>Kl)e Kmt. 3Be3fle y 
ca3Be>Kl)y Boflo/inja upeflcraB/bajy M/iafliiha KojM flp>Kn 
nexap m3 kot ce npocMna BOfla. Taj M/iaflnh je raHMMefl, 
cmh TpojaHCKor Kpa/ba Tpoca. IaHMMefl je, no /iereHfln, 


6mo Haj;ieiiiuii MOMaK cbot BpeMeHa. IBeroBa /ienora 
OflymeBM/ia je 3eBca. IIohito cy 6 otobm MMazin 0611 naj 
fla mx Ha ro36aMa c;iy>Ke /ieiin M/iaflnhn m fleBojKe, 3 cbc 
je flOBeo TaHMMefla Ha O/immii 3a cbot nexapHMKa m 36ot 
H> eroBe /ienore flapoBao My je mccto Ha He6y. 3Be3fle 
M3 ca3Be>Kl)a Japao oflC/uiKaBajy K03y AMa/nejy. OHa ce 
Be3yje 3a 3 cbcobo OflpacTaH>e Ha ocTpBy KpMT. 3 cbcob 
O' l au XpoHoc 6 mo je okobch PejoM, CBojoM cecipoM. 
npoponaHCTBO My je upopeK/io fla he ra ca npecro/ia 
cmchmtm H>eroB cmh, Te je oh npoKfliipao CBy CBOjy 
fleuy. Peja, 3eBCOBa Majna, caKpn/ia je Manor 3eBca Ha 
KpMTy. Ty je 3 cbc OflpacTao y3 noMoh K03e Koja ra je 
xpami/ia CBojMM m/ickom. Y 3HaK 3axBa;iHOcni, 3 cbc je 
CBojoj xpaHM'ie/biimi o6e36eflMO mccto Ha He6y. 

Mi/itobi/i o 31/imcki/im ca3 Be>kl} 1/1 mb 

Mmt o ca3Be>Kl)y OpMOH (c/inna 2), /ieiiOM, CHa- 
>khom m BeuiTOM /iOBijy Ka>Ke fla cy oh m ApTeMMfla 
6m;im Haj6o/bii iipi/jare/wi, Te fla cy /iobm/im 3ajeflHO. 
OpMOH je HaflaxHyT /iciiotom ApTeMMfle m h>chmx npa- 
'i n/ba, noneo peflOM fla mm ce yflBapa. ApTeMMfla ra je 
Ofl6n;ia. OjHonMOH, o i ao Mepone Koja je 611/ia jeflHa ofl 
ApTeMMflMHMx iipa'i n/ba, ca3Hao je fla ce OpMOH yflBapa 
m H>eroBoj KhepM. 3aTO je npMpeflMO ro36y Ha Kojy je 
no3Bao OpnoHa. Ty ra je Hanno m oc/ieneo. Mel)yniM 
flecn/io ce fla je 6am Tap; OpnoH noivieflao y M3;ia3ehe 
Cymje. Tano je noHOBO npoivieflao n MCTOBpeMeHO ce 
poflioia ;i,y6aB M3Mel)y H>era m 6oraH>e 3ope Eoje (Ay- 
pope). Aiio/ioh Kojn je Boneo Eojy penao je Tejn fla ce 
OpnoH ocmtimo m fla npe™ fla he ho6mtm CBe 3BepM. 
3a6pMHyTa 3a npnpoflHy paBHOTOKy Ieja je iioc/ia/ia 
uiKopnMjy Ha OpnoHa. Y Toj 6op6n OpiiOHOBO opy>Kje 
HMje 61010 Ofl kopmctm m oh je M3ry6MO >kmbot. Ty>KHa 
36 ot CBera ApTeMMfla je iiocraBn/ia OpMOHa Ha He6o. 
IIohito My HMje oiipoc'i n/ia CKpriaB/beFbe npiija'i e/bci Ba 
iioci aBM/ia je m uiKopnMjy fla ra bc i iho nporaH>a. Jle- 
reHfla Ka>xe fla je Kao 3HaK /byhaBii Eoja iioK;iOHii;ia 
OpMOHy nca. Taj iiok/ioh je Ha He6y npeflC'i aB/bCH ca- 
3Be>K^eM Be/iMKn nac. Ca3Be>Kl)e Mann nac je cnoMeH 
Ha PlKapMjeBor nca Majpy. PIKapiije, flo6ap hobck m 3 
OKonMHe Atmhc, jeflHOM npii/iMKOM je flo6po yrocTMO 
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flnoHnca, 6 ora BMHa. Y 3 HaK saxBa/iHOcrri flnoHMC ra 
je h ay h rio fla npaBM Haj 6 o;i>e bmho y Kpajy. MKapnje je 
tmm bmhom i oci mo CBoje nprijaTeibe nacrnpe. Obm cy 
ce jeflHOM npMjiMKOM tojimko oiim/im, fla cy mmcumum 
sa MKapMje HaMepaBa fla mx crrpyje. 3 aio cy y 6 ri/iri 
MKapnja m saKona/iM ra hciioa 6 opa. Cbc to je bmaco 
nac Majpa m OTMmao fla flOBefle MKapnjeBy hepKy 
EporoHy. Kasa je BMfle.na niTa ce flecnno, y>KacHyra 
EporoHa ce o 6 ecn/ia o 6 op M 3 Hafl ohcboi rpo 6 a. He- 
nocpeflHO npe Hero hito ce y 6 n/ia, satoie/ia je CBe 
Atmhckc seBojKe fla ce Bernajy o 6 opoBe CBe aok ce 
MKapnje He ocbctm. ArrirbaHKe cy oieflMne EpnroHy m 
3 ancTa ce Bema/ie o 6 opoBe. BrifleBiuri to, ArrirbaHM cy 
npoHanijiM nacTMpe 11 y 6 ri/iri mx. fluorine je /imkobc m 3 
OBe npone nocTaBMO Ha He 6 o. MKapnje m EpMroHa cy 
npMKa 3 aHM Kao upo/iehria ca 3 Be>Kl)a Bo;iap m fleBMija. 
Ca 3 Be>Kl)e B;iM 3 aHL(M hmhc flBa 6 /iri 3 arma KacTop m EIo- 
;iyKC. Ohm cy cmhobm ;iene Befle, *eHe cuapraHCKOi 
Kpa;i>a TnHflapeja. Befly je, onapaH h>chom /iciiotom, 
jeflHe Hohn noceTMO 3 eBC, aok je Tn Hflapej 6 mo ofley- 
TaH 36 or paroBarba. E[peo 6 pa>KeH y TnHflapejeB /imk 
3 eBC je BOflMO ;i>y 6 aB ca Bcaom. Mcie Hohn ce Bpamo 
npaBM TMHflapej na je m oh ca BeflOM boamo ;i>y 6 aB. 
KacHMje je Befla poflnna 6 /iri 3 aHrie oa Kojnx je KacTop 
6 mo TnHflapejeB, a I Io/iyKc 3 cbcob cmh. 06 a 6 /iri 3 aHria 
cy M 3 pacjiM y BeniTe paTHMKe m Kao 6 pah a cy ce mhoto 
B onejiM. r Io/iyKc je 6 mo 6 ecivipTaH c o 63 MpoM Ha CBoje 
6 o>KaHCKo iiopeK/io. y jeflHoj 6 mijm KacTop je saflohno 
CMpray paHy. Ty>KHM Mo/iync je samo/ino 3 eBca fla 
mjim Kao 6 paha yMpy sajeflHO m/im fla noflapn KacTopy 
hecMpTHOCT. 3 eBC mx je 36 or h>mxobc hparace ;i>y 6 aBM 
ynMHMO 6 ecMpTHMM m nocTaBMO Ha He 6 o. 

3Be3fle ca3Be>Kl)a Konojam npeflcraBrbajy M3yMM- 
Ten>a neTBoponpera. Kano ziercHfla Ka*e XeiJiecTOB 
m I’ejriH cmh je yMecTO Hory MMao 3MMjcKM pen. fla 6 m 
caKpno Ty CBojy MaHy m fla 6 m ce /laKiue Kperao m3mm- 
c/imo je flBOKOHMiie Koje ByKy neTnpn Korba. 

Bmk je ca3Be>Kl)e Koje je 3eBC nocTaBMO Kao 
ycnoMeHy Ha CBojy aBamypy ca EBponoM. fla 6 m 
ocBojno ;ieny EBpony, Khep Kpa;i>a AreHopa, 3eBC ce 
npeTBopno y 6nKa. Bmk je OflaBao yTMcaK 6o>KaHCKe 
/lenore m CHare, a y3 CBe to je 6 mo m BeoMa nMTOM. 
floK je EBpona, Ha naiurbaKy nopefl Mopa, 6pa/ia uBehe 
ca CBojMM iipa'iwbaMa 6 mk mm je npnrnao m noneo fla 
ce yMM/baBa. 3aflo6nBHiM TaKO HjMxobo iiOBeperbe m 
fli-iBiberbe, nycTMO je EBpony fla My ce nomre Ha ;iel)a. 
3aTMM je, ca EBponoM Ha ;iel)riMa, orii/iMBao npeKO 
Mopa Ha ocTpBO Kprrr. Ty je 3eBC y3eo CBoje npaBO 
o6/inwje m o6;i>y6no EBpony. no /lereHfln je 3eBC seivubri 
npeKO Mopa flao EBponriHO MMe. M3Hafl BnKa Ha/iasn 
ce ca3Be>Kl)e Mepcej. Mmtckm 6pofl Apro upeflcraBibeH 
je ca3Be>Kl)eM KpMa. Obmm naKMM, 6p3MM m hbpctmm 
6poflOM AproHayTM cy KpeHy/in fla yKpafly s/iamo 
pyHO ca Ko/ixwfle. npeflBOflMO mx je JacoH. PberoB 
OTaij Ecoh, Kpaib Teca/inje je ca B/iacrn CBpmyT op 
CTpaHe CBor 6para He/irije. JacoH je 3arpa>KMO Ha3afl 
oneBO KpaibCBCTBO. He/irija je npncTao fla npefla 
BjiacT Has KpajbeBCTBOM caMO aKo My JacoH flOHece 
3JiaTHO pyHO. fla 6 m ocTBapno OBaj noflBMr JacoH je 


OKynno HajBehe xepoje tot flo 6 a (XepaK/ie, Mepcej, 
KacTop, rIo/iyKc, Op<J>ej). Mo ;ial)ri Apro nnaHOBM 
OBe flpy>KMHe cy Ha 3 BaHM AproHayTM. Obm jyHaiin 
cy ca CBojMM nyflecHMM 6 poflOM uponi/in Kpo 3 MHore 
aBaHType. Join jeflHO ca 3 Be>Kl)e m 3 3 MMCKe rpyne je 
PaK. Oho je ycnoMeHa Ha flBaHaecTM XepaK/iOB noflBMr. 
Obo ca 3 Be>Kl)e HajBepoBaTHMje upeflcraBiba TOKrby y 
mmt ojiomj m fla ce XepaK/iy o 6 e 36 eflM oho/imko noflBMra 
ko/imko MMa 30 flMjanKMx ca 3 Be>Kl)a. JeflaH op Xepa- 
kjiobmx noflBMra 6 mo je m caB/ial)MBarbe BepHejcKe 
xMflpe. no ziei eHflM je Xepa, Koja je Mpse/ia XepaK/ia, 
iioc;ia;ia xMflpn y noMoh paxa KapKMHa. XepaK/ie je ca- 
B/iaflao m paxa m xnflpy, a HesaflOBOibHa Xepa je craBo/ia 
pana Ha He 6 o. 

Mmtobm o npo/ieFiHMM ca3 Be>Klj i/i Ma 

Ca 3 Be>Kl)e Bo;iap 36 or flBOSHa^mocTM y MMTOJiomjM 
upeflcraBiba m MKapnja n ApKafla. Ha upo/iehHOM He 6 y 
Ha/iase ce n fleBMija, BaB, Xnflpa n KeHTayp. HeMejcKM 
;iaB je 3 Bep Koja je iipoKflnpa/ia CTaHOBHMKe Api o/irifle 
KojoM je B/iaflao Eypnciej, XepaK/iOB 6 paT. ripBn Xe- 
paKjiOB noflBMr je 6 no fla y 6 nje Tor ;iaBa. Ca 3 Be>Kl)e Xn- 
Apa upeflcraBiba BepHejcKy xnflpy. 3 Be 3 fle ca 3 Be>Kl)a 
KeHTayp pacnopel)eHe cy TaKO fla npnKa 3 yjy XnpoHa. 
XnpoH je npnnaflao BpcTM mmtckmx 6 nhe Koje cy 
CTapn I’puM HasnBarin KeHTaypnMa. KeHTayp je MMao 
Tpyn n Hore chmhho Kao koa Korba, a yMecTO KorbCKor 
Bpaia n iviaBe MMao je i oprbii fleo ibyflCKor re/ia. r Iopefl 
zieKapcKHx BeniTMHa XnpoH je noceflOBao n M 3 BaHpeflHe 
6 opii;iaHKe choco 6 hoctm. 36 or Tora je 6 no ynnT en> cbmx 
B ejiMKMx jyHaKa crapor flo 6 a. Boi obm cy ra bo/ic/im jep 
mm je necTO npnHOcno >KpTBe y BMfly >KMBOTMH»a. 36 or 
Tora cy My o 6 e 36 eflM;iM bchho mccto Ha He 6 y. 

MmTOBM O neTHal/lM C33 B6>kl} I/I M3 

Ca3Be>Kl)e Ba6yfl npocinpe ce fly>K M/ichhoi iiyra. 
Ha He6o ra je nocTaBMO 3eBC Kao ycnoMeHy Ha CBojy 
poMaHcy ca BeflOM. Y flpyroj Bep3njn ;by6aBM 3eBca n 
;iene Befle, 3eBC ce, oimhho Kao y poMaHcn ca EBponoM, 
npeTBopno obot iiyra y ;ia6yfla. Befla Hnje Oflo;ie;ia 
6o>KaHCKoj nenoTM obot ci Boperba. M3 ;by6aBM Befle 
n TnHflapeja poflioiM cy ce KacTop n KjiMTeMeHecTpa, 
a M3 ;by6aBM 3eBca n Befle r Io/iyKc n ;iena (e/ieHa, no- 
BOfl TpojaHCKor para. Ca3Be>Kl)e Opao i[peflcraB/i>a 
op;ia Kojn je npeHeo I’aHMMefla Ha O/immii m 3 HjeroBe 
nocToj6nHe Ha 6pfly Mfla Kpaj Tpoje. 

Mmt o Op4>ejy, mmtckom Mysunapy n CMHy My3e 
Kannone, jeflaHjeoflnenmMXMMTOBa. noHiToje6no cmh 
My3e, Op4>ej je noceflOBao orpoMaH m y3 h L i kh i a;ieHai 
n BejiMKy CTpacT npeMa MysiiLiM. CBojoM My3MKOM 
onapaBao je CBe oko ce6e. BBciob MHCTpyMeHT /inpa 
nocTaB/beH je Ha He6o Kao ca3Be>Kl)e Bnpa. Op4>ejeBa 
My3MKa je iioiviai a/ia jyHaijMMa fla npe6pofle HCBOibe, 
36or nera je n KpeHyo Ha nyT ca AproHayTMMa. Mo 
noBpaTKy m 3 OBe aBaHType okchmo ce ca EypnflMKOM, 
Kojy je mhoto bo/ico. EypnflMKy je Heflyro 3aTMM yje;ia 
3Mnja OTpoBHMiia. PacTaBHin ce ca OBoaeMaibCKiiM 


BacHOHa 


CA3BE>K-5A M TPHKA MMTOJIOrMJA 



>kiibotom EypMflMKa je HacTaBMTia fla nocrojM y no- 
A3CMHOM CBeTy. Taj cbct rpijM cy Ha.3Ba/in TapTap m oh 
ce no nereHfln Ha/ia.3no Mcnofl 3CM/be. fbeiOB B/iaflap 
6 mo je 6or Xafl. EypMflMKMHa CMpT je jaxo noroflM/ia 
Op4>eja. 36or Tora je Op<j/ej cm mao y TapTap fla 6 m 
M 3Beo EypMflMKy Ha cbcivioci flaHa, fla 6 m je noHOBO 
o^KMBeo. Xafl je npMcrao fla nycTM EypMflMKy, a/iM y3 
jeflaH yc;iOB. Op<j/ej je rpe6a/io fla M3a1)e m 3 nofl3eMHor 
CBeTa 6e3 ocBprama, a EypMflMKa 6 m M3am;ia 3a h>mm. 
Op4>ej je KpeHyo Ka os/iasy, a;iM je H>eroBa >Ke/ba fla 
BMflM EypMflMKy 6n/ia tozimko jaKa fla ce. He MoraBuiM 
BMHie fla M3flp>KM, ocBpHyo Ma;io npe os/iasa. Yr/ieflao 
je EypMflMKy KaKo no/iaxo 6;ieflM m HecTaje y fly6MHaMa 
nofl3eMHor CBeTa. TaKo je HecpehHM Op<j/ej 3ayBeK 
M3ry6MO CBojy /i>y6aB. 

Ca3Be>Kl)e Gipe;iai4 je jom jeflHa ycnoMeHa Ha 
ii/ieMeHM'ior XnpoHa. Xmpohob yneHMK, XepaK/ie, je y 
jeflHOM HecpehHOM c/iynajy, 3a BpeMe Be>K6e, noroflMO 
cbot ynme/ba otpobhom crpe/iOM. MaKO je noceflOBao 
flo6pe /icKapcKe choco6hoctm XnpoH HMje ycneo fla 
caM ce6e ms/ichm. I Ioc/ieflme Xmpohobo flo6po fle;io 
6 m;io je to hito je 3aTpa>Kno Ofl 3eBca fla yMpe yMecTO 
IIpoMeTeja. 

IIpoMeTeja cy 6 otobm c - raBn/in Ha CTpaniHe 
MyKe jep mm je yKpao BaTpy m flOHeo je /byflMMa Ha 
3eMji>y. Ca3Be>Kl)e XepKy;i (pMMCKa Bep3Mja rpmcor 
MMeHa XepaK;ie) npMKa3yje XepaK/ia, cm Ha 3eBca m 
A/ikmchc, cynpyre Kpa/ba AM(j)M'ipMOHa. fla 6 m Xepa- 
k;ic nocTao 6ecMpTaH 3eBC je HapeflMO 6 otmh>m Atmhm 
fla noflojM Manor Xepatoia XepMHMM m/ickom. ATMHa 
je MCKopMCTMna npMTiMKy flOK je Xepa cuaBa/ia m no- 
rypo/ia XepaK/ia. XepaK/ie je TaKo jaKo noTerao fla 
ce m/icko npocyzio no He6y m HacTao je M/ichhm ny-r. 
/Ly6oMopHa 36or 3eBca m A/ikmchc, Xepa je OMp3Hyzia 
XepaK/ia. 3aro je ynMHM/ia fla XepaK/ie 6yfle y B/iacTM 
cbot oxo/ior /byflCKor 6paTa Eypocreja, CBe aok He 
3aBpuiM flBaHaecT noflBMra. XepaK/ie je McnyHMO CBaKM 
3aflaTaK m TaKo nocTao c/iaBaH m c/io6oflaH. Ha He6y ce 
nopefl XepKy/ia Hazia3M ca3BOK^e 3MMjoHoma. Oho je 
nocTaB/beHO y 3HaK cehan>a Ha AcK/ieimja. AcK/ienoje 
je 6 mo neKap Kojn je CBoj 3aHaT Haynno Ofl XiipoHa. 
Bmo je to/imko flo6ap fla ce Xafl no/Ka/rao 3eBcy KaKo 
nofl3eMHM cbct MMa CBe Man>e CTaHOBHMKa. 3 cbc je 
6ai4MO My my m y6no AcK/ienoja. Kafla je 3eBC cxBaTMO 
HenpaBfly Kojy je obmm nocTynKOM HaHeo /byflMMa, 
nocTaBMO je AcK/ienMja Ha He6o 3ajeflHO ca 3MMjoM 
MCLie/iMre/bMLiOM. y Ta flaBHa BpeMeHa ce BepoBazio fla 

je OTpOB 3MMje ZieKOBMT. 

JeflHO ofl Haj/ienurax zicth>mx ca3Be>Kl)a je CeBepHa 
KpyHa. npeflCTaB/ba CBafl6eHM noK/iOH Xetj/ecra 3a 
BeHname flMOHMca m ApnjaflHe. nouiTO je Xe<j)ecr 
6mo 6ot 3aHaTa, BeoMa flo6po je HanpaBMO m yKpacno 
KpyHy. KpyHa je 6M/ia Ofl /kokchoi 3/iaTa m yKpameHa 
AparMM KaMen>eM. Ca3Be>Kt)e UlKopnMja M3/ia3M M3Hafl 
xopM30HTa y BpeMe Ka// OpnoH 3azia3M. 3Be3fle ca3BOK^a 
ByK 03HanaBajy ByKa Kora je flo6pM XiipoH /KprBOBao 
6oroBMMa. Pacnopefl 3Be3fla je TaKaB fla npeflCTaB/ba 
XiipoHa (cyceflHO ca3B©Kl)e KeHTayp) Kojn Kon/beM 
npo6afla ByKa. 3Be3fle ca3Be>Kl)a Bara npeflCTaB/bajy 


zimk Bare KojoM je 6oraH>a npaBfle oflMepaBa/ia /byflCKa 
fle/ia. 

3aKibynaK 

TpHKM mmtobm MMajy oco6MHy fla 6oroBMMa npn- 
nncyjy /byflCKe oco6mhc. To je 6mo HanMH Ha Kojn cy 
CTapn IpoM noKyuiaBa/iM fla cxBare cbct Kojn HMcy 
mot/im paoMOHa/mo fla o6jacHe. TaKo je cbct npMpoflHMx 
Henorofla, 6o/iecTM m paTOBa nocTajao npMXBaT/bMBMjM 
3a 5KMBOT. To je 6mo jeflaH ofl flOKa3a rpnjyM^a /byflCKe 
mmc/im Has /byflCKOM npopoflOM m TepeTOM iiocrojama. 
/ByflM cy Ha Taj HanMH oceha/ra fla h>mxobo iiocrojame 
MMa HeKor CMMC/ia y orpoMHOM m Heno3HaTOM CBeTy 
KojM mx je OKpy>K m Bao. Taj ocehaj CMMC/ia m y HeKy 
pyKy HeonxoflHOCTM iiocrojama boamo je Ka pa3Bojy 
i4MBM/iM30BaHor CBeTa. 

/ByflM cy ocehaziM motmb fla pa3yMOM cxBaTajy 
m no6el)yjy npMpofly. fla/ieKe 3Be3fle, Koje hm flaHac 
HMcy cxBatieHe y noTnyHOCTM, IpoM cy noKyuiaBa/iM 
fla o6jacHe npeKO MMTOBa nojo jyHaijM MMajy /byflCKe 
oco6mhc npMpofly. Eotobm m pa3Ha MMTCKa crBopema 
6mzim cy caMO KapMKe y ziamjy KojM je noBe3MBao 
cxBaT/bMBO ca HecxBaT/bMBMM. Tpa>KeH>e Te Be3e je 
cacBMM onpaBflaHO. MnaK cmo cbm mm fleo jeflHor 
CBeMMpa y komc cy CTBapM y3po i mo noBe3aHe. 

JIuTepaTypa 

1. KpcTe HayMOCKM: 2000, Ca.3Be>KT)a ceBepHor He6a, 
3Maj, Hobm Cap, 

2. Po6epT IpeBC: 1969 , I}>ikm mmtobm, Ho/imt, Eeo- 
rpafl 

3. Kmto X. fl. cp; 1963, Tpi^M, MaTMi^a CpncKa 


OBaj H/iaHaK pal)CH je nofl pyKOBOflCTBOM flp flejaHa 
YpomeBMha m Hmko/ic BMTaca y OKBMpy npeflMeTa Me- 
TOflMKa HacTaBe m MCTopMja acTpoHOMMje. 


Constellation's and Greek Mythology - 

BranislavVukotic 

Stories from Greek mythology explaining the origin of 
constelations are reviewed in some detail. 


CA3BEXC5A 1/1 TPMKA MMTOJlOri/UA 
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M4 - 36i/ijetio jaTO 



McTopuja 

UlBaji^apcKM acTpoHOM aMarep fle IIIe30 (Philippe Loys de 
Cheseaux) 1746. roflMHe OTKpMBa Marramy y 6jim3mhm 3Be3fle 
AHTapec „6e/ia, OKpyrna n Malta y oflHOcy Ha Marrame Koje caM 
paHMje nocMaTpao”. Ann, fle UIe300B0 nocMaTpaH>e HMje HnKafla 
o6jaB;heHO Taxo fla je 3ac/iyra 3a oiKpnhe M4 npi/ma/ia fle JIaKajy 
(Nicolas Louis de Lacaille) Kojn je OBaj o6jeKaT iiocMa-rpao 1752. ro¬ 
flMHe. Y AHCBHMKy nocMaTpaH>a je 3anMcao „Mar/inHa 6e3 3Be3fla, 
yo i iaBa ce Ma;io je3rpo rra/inK Ha KOMeTy”. 

Mecnje OBaj o6jeKaT iiocMa-rpa 8. Maja 1764, m 3anMcyje „jaTO 
Bp;io Ma/iMx 3Be3,n,a, Kpo3 c/ia6njn re/iecKon bmp ce Kao Mar/in- 
Ha npeHHMKa oko 2.5'”. M4 je jeflMHO 36MjaHO jaTO Koje je Mecnje 
ycneo fla pa3flBojM Ha 3Be3fle. 

Bn/injeM Xepme/i je 1783. roflMHe raKolje pa3/io>KMO Ha 3Be3fle 
M4 m 3a6e;ie>KMO „6oraTO 3Be3flaHO jaio, BeoMa 36njerinx 3Be3fla 
Koje cy OKpyaceHe bc/imkmm 6pojeM /iyra/infla. YonaBa ce 6pa3fla 
Koja ce npyaca Kpo3 cpeflMHiH>M fleo jara y CMepy Ofl jyra Ka ceBepy, 
yHyTap 6pa3fle ce M3flBaja 8 flolO BeoMa cjajHnx 3Be3fla”. 

ACTpO<J)l/l3l/IKa 

M4 ce Ha;ia3M Ha yfla;beHOC - rn ofl 5600 cbc'i/iochmx roflM- 
Ha hito ra hmhm HaMa Haj 6 /in>KMM 36 nj chum jaTOM (flpyro no 
yflayheHoerw je jaTO NGC 6397 bmatbmbo Ha jy>KHOM He 6 y, H>eroBa 
yflaybCHOCT je 7500 cbc'i/iochmx roflOHa). M4 je 6 ;in>Ke nan m ofl 
hckmx pa3BejaHMx jara, Hnp. M103. 36or CBor nonoKaja y 6/1 n- 
3MHM ra/iaK'i oMKe paBHM (cBera 2000 cbc'i/iochmx roflOHa) BeoMa 
je nofl/io>KHO Mel)y3BC3flaHoj ancopimnjn. Ilpooerbyje ce fla jaTO 
canMHjaBa oko 100 000 3Be3fla, ofl KojMx je 6 apeM 10 000 cjajHnje 
ofl 19 MaraMTyfle. CpeflH>a Mai Hinyfla 25 HajcjajHnjnx 3Be3fla je 
13.1 flOK HajcjaHMje 3BC3fle y jary MMajy 10.8 MaraHTyny. Crapocr 
jaia ce iipooerbyje Ha 12.7 Mn;injapfln l OflMHa. 

flo cafla je no3HaTO 65 npoMeiubMBMx 3Be3fla y M4, a Mel)y 
ftMMa ce M3flBaja Mn;inceKyHflHn ny/icap PSR B1620-26 O'lKpn- 
bch 1987. roflMHe, BM3ye;me MaraMTyfle 21.3. OBaj ofijeKar Ma¬ 
ce 1.4 Mace CyHi^a je ycmapn M/iaH TpojHor CMCTeMa ca 6 c;imm 
na'ryybKOM m ofijeKTOM Kojn je Mace CBera 0.01 Maca Cyma hito 
ra hmhm KaHflMflaTOM 3a BaHCO/iapriy ii/iaHe ry. IlepMOfl ny/icapa je 
11 ms hito ra hmhh rpn nyTa 6p>KMM ofl ny/icapa y Ml. 

Tokom 1997. roflMHe iiocMarparba noMohy Xafi/iOBOi CBe- 
MMpcKor re/iecKona ympfln/ia cy nocTojarbe 258 6c;imx nary/baKa 
y jaiy, Ha ocHOBy tot iiocMarparba npooeria je fla mx yKynHO y 
jaiy MMa oko 40 000. 

Tokom 2001. roflMHe XaOnoB re/iecKon je HanpaBMO M3y3eTHO 
fleraybaH CHMMaK M4, T3B. „fly6oKO no;i>e 36njeHOi jaTa” Ha komc 
cy CHMMibeHe 3Be3fle Koje caMnrbaBajy jaro flo 30 MaraMTyfle. 
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HeHaA A- Mu/iOBaHOBuli 

AcTpoHOMCKa oncepBaTopuja, 
Beorpafl 


1/1 m a nn >KMBOTa i/i3BaH 3eMibe? 


YBOfl 

Hobck Ha 3ejvubM nocTojM //Ba Mii/inoHa ro//MHa, 
KopMcrn a/iar //Ba/zeceT xn;ba//a ro//MHa, mime ce//aM 
xmafla ro//MHa, KpeHyo je y CBeivn/ip npe neTp/zeceT ro- 
flMHa m jom yBeK je caM. 3amTO? 

OflroBop hmko He 3Ha. Teo/ior he BaM pehii //a je 
l iobck caM m //a he yBeK 6 mtm caM. Ymcthmk he pehw //a 
l iobck HMje caM jep HMa caMor ce6e. C>m;io 30<}) he pac- 
npaBmaTM o tom luiramy. MeljyniM nocToje my//M Koje 
to luirame M3y3eTHO MHTepecyje m KojM cy yrpoimi/ui 
roflMHe pa//a TparajyhM 3a //pyrMM LziiBii/iii3aL/iijaMa. 
Ohm ce 6aBe Maa/zoM My/rni//iici/iiii/iiiHapHOM HayKOM - 
ei3o6no/ioi njoM. 

Tokom i/e/ie MCTopMje L/nBn/in3ai/nje myz/M cy ca 
Marne nan BMine xcapa CMarpa/ui //a hmcmo caMM. Bpxy- 
Hau obot 3aMaji/a ce /1,010/1,110 nocae flpyror cbctckot 
paia Ka//a je acTpoHOMMja y3 noMoh pa/zwo-TexmiKe 
m KOCMOHayTMKe KpeHyaa ca 3eMa>e y noxo// Ha npyre 
CBeTOBe. Ca//a CHaxcHMM TeaecKonMMa ocaymKyjeMO 
i/e/io He6o TparajyhM 3a KapaK'iepiicniaHiiM pa//no- 
TaaacMMa, maaeMO nopyxe y BM//y aima/ia m npe//Mera 
HanpaBmeHMx myz/CKOM pyKOM (aprecJiaKara) Ka 3BC3//a- 
Ma //a nocTojMMO m //ei aamo MCTpa>KyjeMO coH//aMa m 
ae'ieaiiL/aMa CBe ofijeK'ie Hamer CMCTeMa. I Ioc/ie/zma bcct, 
Koja je ysfiyz/iiaa MHore HayimiKe, jecTe Ta //a je Moxq/a 
npe TpM MManjapfle ro//iiHa nocTojao xcmbot Ha Mapcy, 
HapaBHO y BM//y HajnpocTMjMx opraHM3aMa - fiaKrepiija. 

Er3o6MoaorMja, 3a Kojy hckm ayrapM KopMCTe m 
pen KceHofiiioaonija, acipofiiioaonija nan fiiioacipo- 
HOMMja, npoyaaBa xcmbot M3BaH 3eMa>e. IIo npe//Me- 
Ty npoyaaBama //e/in ce Ha er3o6Moaomjy CymieBOi 
CMCTeMa m er3o6MoaorMjy M3BaH Hamer CMCTeMa (no- 
ihto je to Maa//a Hayxa TepMMHoaornja HMje ycaraame- 
Ha). IIpBa ce, npe CBera, ocaama Ha no/zarae //ofiiijeHe 
Me-1)ynaaHe'iapHiiM /lere/im/aMa (MapMHep, BeHepa, 
Bmkmht, I’aaiiaeo, Iliiomipii, Bojayep) m mhtch3mb- 
hmm cneKTpocKoncKMM npoyaaBamiiMa naaHeTCKMx 
aTMOC<}>epa (XafiaoB care/uiTCKii TeaecKon m 3eMaa>CKM 
TeaecKonM). flpyra ce, 36or HeMorytmocTM Heiiocpe//Hor 
npoyaaBama, ocaama Ha cneKTpaaHy aHaaM3y y pa//iio- 
//eay cneKTpa, Man Kopiicni //pyre MeTO//e //eTeio/Mje 
3paneH>a. 

IIoKymajMO npBO //a ofijacmiMO una je to xcmbot. 

>Ki/ibot: nojaM 1/1 yc/ioBi/i 3a HacTatiaK 

IIocTojM mhoto //ecjHiHiii/iija nojMa xcMBOTa. Je//Ha 
o// H>Mx TBp//M //a je xcmbot caMOO//p>KaBajyhM xeMMjcKM 


CMCTeM cnocofiaH 3a npoi/ec flapBMHOBe eBoayi/Mje. 
flapBMHOBa eBoayi/nja no//pa3yMeBa rpii Kopana: 

ripBM je penpo//yKi/Mja. I’pyna je//MHKM Mopa 6mtm 
cnocofiHa //a ci Bopii CBoje KonMje. 

flpyrn je MyTai/nja. Komije Mopajy //a ca/zpxce 
o//pe1)eHe Hacae//He HecaBpmeHOCTM Man Myrai/nje Ta- 
ko //a yHOce Bapiijai/iije y nonyaai/Mjy. 

nocae//H>M Kopax je ceaeKi/iija. Hckc je//HMKe ce- 
aeKi/njoM npoKMBmaBajy //ok //pyre He (m3 National 
Geographic, MapT 1998, CTpaHa. 69). 

Me1)yniM, OBaKBa //ecjHiHiiL/iija xcMBOTa He 3a//o- 
BomaBa HayaHMKe. IlocToje MHora luirama Ha Koje HaM- 
aa3e Haymmi/M Kojii ce 6aBe obom npofi/ieMariiKOM. 
Je//Ha o// ochobhmx cy: KaKaB je npeaa3 m3 hokiibc y 
>KMBy Ma'i epiijy? m Kano je HacTao xcmbot Ha 3eMai.ii? 
HayaHMi/M cy, noaa3ehM o// xMnoTe3a m //OKa3yjyhM 
mx, //omaM //o o//pe1)emix TeopMja o nocTaHKy >km Bora. 
TaKBa je//Ha TeopMja, Koja je Mame-Biime npMXBaheHa 
y HayaHMM KpyroBMMa, roBopM HaM //a je xcmbot Ha 
Hamoj naaHeTM HacTao cao>KemiM npoi/ecoM cnajama 
HeKMx caoxceHMx opraHCKMx m HeopraHCKiix je//iw,ei+,a. 
OBaj //oi at/aj ce 36 mo o//Max nocae CTBapama 3eMa,e 
npe 4,5 Miiaiijap//ii ro//MHa. 36or aKTMBHOCTM ByaKa- 
Ha m cacTaBa arMoajiepe, 3eMa,iiHa xii//pocc|)epa je 
6iiaa npenyHa jez/Mmema Koja cy no// yTMi/ajeM jaKMx 
yarpaibyfiiiMacmx 3paxa ca Cym/a noneaa //a o6pa- 
3yjy caoxceHa opraHCKa jez/Mmema. OBa jez/Mmema npe- 
//craBibajy ocHOBy 3a HacraHaK xcmbmx opraHM3aMa. 
CaM npoi/ec jom yBeK HMje //o Kpaja ofijammeH, noce6- 
ho npeaa3 m3 hokmbc y >KMBy Marepiijy. 

MHTepecaHTHM cy aafioparopiijcKii eKcnepMMe- 
htm MMaepa (Stanley Miller ) m Ypeja (Harold Urey ) 
BpmeHM ne//eceTMx ro//MHa obot BeKa. Ohm cy y CTa- 
KaeHOM 6aaoHy CMMyaMpaaM npBofiiirHy 3eMibiiHy 
aTMOC^epy cacraBibCHy o// BO//OHMKa, a30Ta, MeraHa, 
aMOHMjaKa m yribCH //MOKCM//a Kpo3 Kojy cy nponym- 
TaaM eaeKTpMHHa npaxcmema (raz/ammii rpoMOBM m 
M yme) m yarpaibyhimacro 3paneH>e. Kao pe3yarar eK- 
cnepMMeHTa //ofiiiaii cy fieaaHMCBiiHe, opraHCKe KMce- 
aMHe m aMMHOKMceaMHe Koje cy Heonxo//e 3a HaciaHaK 
xcMBOTa. Memajyhii cacTaB raca, reMiieparypy m HeKe 
//pyre napaMerpe ycneaM cy //a noKaxcy //a je Moryhe 
ctbopmtm cbmx //Ba//eceT aMMHOKMceaMHa Koje miihc 
ocHOBy xcMBOTa Ha 3eMibii. Ilocae CTBapama npBMx 
opraHCKMx caoxceHMx jez/Mmema HacTaje CTBapame m 
npBMx npocTMx opraHM3aMa KojM //amoM eBO/iyi/iijoM 
(MyTai/nja, ce/ieKi/iija m reHeTCKM o//a6Mp - T3B. flap- 
BMHOBa Teopnja eBO/iyi/iije) npoM3BO//e opraHM3Me 
ca he/mjcKOM CTyKTypoM. Kao BpxyHai/ eBO/iyuiije 




BacHOHa 






Hacrajy xyMaHOii/ui, a je^aH 044 h>mx cmo m mm. 

11 ope/4 flapBMHOBe Teopnje eBO/iyi/iije, Kojy 3a- 
CTyna BehMHa HayuHMKa, nocrojn join MHoro flpy- 
tmx t 3 b. Teopnja. HajMHTepecaHTHMja je t 3 b. -reopiija 
naHcnepMMje Koja upe'iiiociaB/ha 44a cy npBM >kmbm 
opraHM3MM 4401H/1M Ha 3eM/i>y m 3 CBeMMpa, Ha npMMep, 
nyTeM KOMCia. 3aHiiM/biiBO je 44a hckm HayuHMi4M 4/aHac 
CMaipajy, nooie o6jaB/i>MBaH.a Ha/ia3a 3a Koje cy ayTO- 
pn BepoBa;iM 44a cy cJ/ocm/ihc 6aK'repnje y MeTeopMTM- 
Ma ca Mapca, 44a ce >kmbot npBO pa3BMO Mapcy, a 44a 
je noTOM npernao Ha 3eM/i>y. Mel)yniM, 3a cam TaKBe 
npeTnocTaBKe cy Ha HMBoy xMnoTe3e a He TeopMje. 

ycnoBi/i 3a HacTaHaK 
i/iHTem/ireHi/iHor >k 1/1 both 

Hac HajBMuie MHTepecyjy yc/iOBii KojM Mopajy 44a 
6y^y MCiiyFbeHM 44a 6 m Haciao >kmbot. Ha AaHauubeM 
HMBoy pa3Boja HayKe upe'iiiociaB/ha ce 44a mhtc/imtch- 
TaH >kmbot MO>Ke HacTaTM Ha CBeMMpcKMM 'ie;iMMa 6e3 
concTeHor M3Bopa eHeprMje. TaKBa re/ia cy ii/iaHcie ca 
aTMOc<j>epoM. ATMOc<j>epa ii/iaHcie He Mopa 6 mtm mctot 
TM na Kao Hama. IIor/ie/4ajMO acTpoHOMCKe yc;iOBe Koje 
Tpe6a 44a 3a/40B0/i>aBa imaHera Ha Kojoj 6 m Morao Ha- 

CTaTM >KMBOT. 

npe CBera, imaHera 6 m r ipe6a;io 44a ce Ha/ia3ii y 
CMCTeMy ca jeflHOM c - ra6n/iHOM 3 bc 3/40 m. BMiuecTpy- 
km cmctcmm 3BC3/(a, 611/10 44a cy y im'i amy 3BC3/4 C m/im 
hckm ApyiM o6jeKTM, HMcy iiOBO/bHii 3a HacTaHaK mh- 
Te/iMreHTHor >KMBOTa. II/iaHC'ie y TaKBMM CMCTeMMMa 
MMajy Hec - ra6n/iHe nyi ame. Ta^a ce Ha imaHe-m jaB/i>ajy 
eKCTpeMHe npoMeHe 'iCMiiepa'iype, ja«e rpaBmaonoHe 
CMTie m/im npeBMme bc/ihko iutctho 3paqen.e. 

fla 6 m Ha HeKoj imaHe™ Morao 44a ce pa3BMje mh- 
Te/iMreHTaH >kmbot OHa Mopa fla ce Ha/ia3ii y CMCTeMy 
ca jeflHOM 3 bc 3 /(Om. 3BC3/4a Mopa 44a McnymaBa yc/iOB 
CTa6MHHOCTM, Tj. 44a ce Ha/ia3ii y <j/a3M no'i pomme B0440- 
HMKa m 44a ce y Toj <j/a3M Ha/ia3ii BMme Mii/injap/4ii r 0/411- 
Ha. 

II;iaHe'ia 6m r ipe6a;io //a ce Ha/ia3ii y t 3 b. 30 hm >km- 
BOTa. PacTojame imaHere 0/4 a Beam 174c je 'leMiiepa'i ypa 
Ha meHoj noBpmMHM 0/4 0°C //o 100°C Ha3MBa ce 30Ha 
>KMBOTa. 3a Cym/e (ciicK'ipa/mii TMn G2) to paci ojame 
M3HOCM 0/4 0,7 /(O 1,5 aCTpOHOMCKMX je//MH 1114a. B11/31- 
mo /4a ce Hama imaHera, Ha/ia3ii y Toj 30 hm. 3a 101 me 
3BC3//e (TMn O, B, A) 30Ha >KMBOTa ce Ha/ia3ii //a/ieKo 0/4 
3BC3//e, Mel/yi MM TaKBe 3 bc 3 //c 36 ot bc/imkc Mace npo- 
bo//c Ma;io BpeMeHa y cra6ii/iHoj <j/a3M 44a 6m ce pa3BMO 
>kmbot. 3a x/ia/4Hiije 3Be344e (TMna K, M) 30Ha >KMBOTa 
m3hocm ctotm 44eo pacTojama CyHije-3eM/i>a. Xaa/4Hiije 
3Be344e ce Ha;ia3e 44eceTMHaMa Mii/nijap/ui ro44MHa y 
cia6ii;iHoj <j/a3M uito OMoryhyje 44yroTpajaH pa3Boj >km- 
BOTa. Mel/yniM, 36or bc/imkc 6 ;im 3 mhc imaHCie 3Be344M 
HacTajy bc/ihkm rpaBMTai4MOHM c^ckto. 36 ot jaKMx 
rpaBMTai4MOHMx cii/ia imaHera He noce44yje concTeBeHy 
poTai4Mjy Beh je je44aH h,ch 44eo cra/mo OKpeHyT 3Be344M. 
OcyHnaHa CTpaHa imaHere mmb bmcokc 'iCMiiepa'iype 
440K je 44pyra CTpaHa y cemjM ca hmckmm 'icMiiepa'iypa- 
Ma. 


BM44MMO 44a caMO o/4pel)eHe 3Be344e y Harnoj ra/ia- 
KCMjn McnymaBajy ropme yc/iOBe. HapaBHO, obm yc/iOBii 
HMcy aobo/i>hh 3a HacTaHaK >KMBOTa. noTpe6HO je 4/a 
TaKBa imaHera McnymaBa o/4pel)eHe 6110/iomKe yc/iOBe. 

HaBe44eHa orpaHiiqema He iiCK/byqyjy MoryhHOCT 
HacTaHKa >KMBOTa y imaHciapHiiM CMCTeMMMa Kojii He 
McnymaBajy cnoMeHyTe yc/iOBe. 3a TaKBe imaHCie ce, 
3a ca4/a. He 3Ha KaKBe Bpcie >KMBOTa Mory 44a CTBope, 
a/iM ce iipe'iiiociaB/ba 44a HMje iimemiremaH Tj. 44a He 
MO>Ke 44a KOMyHMi4Mpa ca 44pymM 14MBM71M3 ai/Mj aMa. 

MHTepecaHTHO je cnoMeHym pa3He xMnoTe3e no- 
CTojama >KMBOTa. 3HaMO 44a ce Ham >kmbot 3acHMBa Ha 
yr/bCHMKy (C). XeMMjcKM c/icmch'i Hajc/iMHHMjM meMy 
je ciimimijyM (Si)- Y 'reopiijii je pa3Ma r ipaHa MoryhHOCT 
44a nocTojM >kmbot 3acHOBaH Ha meMy m 4401H710 ce 440 
3aK/i>yqKa 44a cy hckm iipocTiijii 06/1111411 „>KMBOTa” 
Moryhn, a/iM 44a HMje Moryh hckm bmuim o6/imk 36ot 
Tora uito je44MHO yr/bCHiiK, 36or CBOjMx aTOMCKO- 
MO/icKy/icKiix oco6MHa, mtokc o6pa30BaTM HajBehM 6poj 
xeMMjcKMx je44MHjeHja. /Ia6opa'i opnjcKii eKcnepMMeHTM 
3acHMBaH»a opraHCKe xeMMje Ha 6a3M cii/nimijyMa cy 
611 mi HeycnemHM. Czimhhm pe3y/n a'ni cy 44o6MjeHM m 3a 
a30THy opraHCKy xeMMjy. nocToje xnnoTe3e o >KMBOTy 
3acHOBaHOM Ha hmcto HeopraHCKMM je44MH»eH»MMa. Mh- 
TepecaHTHa je xnnoTe3a UlHaj44epa (Jean Schneider) ca 
Me440HCKe oncepBaTopMje o nocTojamy Kpiicra/iHiix 
ij/opMM >KMBOTa Kojn 6m ce M017111 Ha/ia3MTM y c/io/kc- 
hmm KpMCTa/iHMM, CTpyKTypaMa. Haj6M3apHMja je <j/op- 
Ma >KMBOTa flajcoHa (Freeman Dyson) m flpejKa (Frank 
Drake) Ha aTOMCKOM HMBoy Ha noBpmMHM HeyTp ohckc 
3Be344e. TaKBa i4iiBii/iii3ai4iija 6m iiMa/ia npeuHMK oko 
10 11 cm m 'i paja/ia 6m 10 15 s. KoMyHMKai4Mja ca TaKBOM 
„i4MBMUM3ai4MjoM” 6m 611/ia Moryha caMO raMa 3pai4M- 
Ma. 

OBaKBe m c/niqHC npe44nocTaBKe upcTCTaB/bajy 3a 
HayKy HecxBaT/biiBe cmctcmc, jep ce He 3Ha Ha KojMM cy 
npMHi4MnMMa 3acHOBaHe na ce rpaHiiqe ca HayuHOM- 
(J/aHTaCTMKOM. 

3a ca4/a 3HaMO caMO je44HO mccto y CBeMMpy T44e 
cnrypHO nocTojM >kmbot, to je Ha 3cM/bii. Mel/yniM 
nope44 3eM/be y Harnoj Henocpe44Hoj cpe4/iiHii ce Ha- 
/ia3C m 4/pyre imaHere Koje cmo He44aBHO noueuM 44a 
MCTpa>KyjeMO. 

Mcrpami/iBaibe CyHHeBor cncTeivia 

HayuHMi4M m CBeMMpcKe areHi4Mje cy 044 iioqer- 
Ka Kocmiuikc epe iioKa3a/in M3y3eTHO MHTepecoBame 
3a CyHueB cmctcm, npe CBera 3aTO mro je pe/ia'niBHO 
ziaKO noceTMTM n/iaHcre 36or h>mxobc 6/ih3iihc. 104411- 
He 1959. Ha Mecei4 ce ciiycm/ia coBjeTCKa /iCTC/moa 
/IyHa 2. Ta4/a cmo 440611/111 npBe Henocpe44He no44aTKe o 
HameM ca'ie/iiiTy. Epa iiciiii'niBaiba imaHcra noqe/ia je 
1961. ro44MHe Ka4/a je pycKa Mcl/yn/iaHerapHa /iCTC/moa 
BeHepa 1 noc/ia/ia npBe no44aTKe o BeHepM. IIoKa3a/io 
ce 44a joj je noBpuiMHa M3y3eTHO roima (oko 450°C) m 
44a je OKpy>KeHa aTMOCij/epoM caqiimcHOM npeTOKHO 
044 yr/bCH 44MOKCM44a (C0 2 ). flaHac, qe-nipii 44ei4eHMje 
KacHMje, Mcl/yn/iaHCTapHC /ictc/iiioc 4/a/ie cy HaM 


MMA JIM >KMBOTA M3BAH 3EIVIJbE? 


BacMOHa 



HenpouemnBe noflaTKe o /jpyi mm n/iaHCiaMa m care/iM- 
TMMa. OHe cy iioce - rn/ie CBe n;iaHeie ceM lI/iyroHa, a y 
TOKy je upoynaBame Meceua ca /ictc/moom MeceneB 
I4c r i pa>KMBaq ( Lunar Prospector) m Jyrarrepa m meroBMx 
ca'ie/iM'ia ca I’a/in/ieoM. HapeflHMx /(eueHwja cy y n;iaHy 
noceTe CMCTeMy CaTypHa (KacMHM), lI/iyroHy (II;iyi OH 
EKcnpec) n MepKypy (XepMec). Tmm noceTaMa Hayn- 
hmijm he 3 aoKpy>KMTM yno3HaBaH>e Harnnx cycefla. 

CBa pocapamiba nocMaTpama re/ia y CymieBOM 
CMCTeMy (n/iaHCia, care/mra, KOMeTa m acrepoMfla), 6 m- 
jio HenocpeflHO nyreM /iere/nma m cohrm, mjim nocpefl- 
ho nyTeM npoynaBama cneKTpa, HMcy flajia hm jeflaH 
HaroBeniTaj 6 m/io KaKBe opraHCKe aKTMBHOCTM. KaKO ce 
jeflMHO n/iaHe i a 3eMji,a Ha;ia3M y 30 hm >KMBora nocrojM 
M3BecHa MoryhHOCT HacTaHKa je/^HOcraBHMx opraHM- 
3aMa m Ha flpyraM re/iMMa Hamer CMCTeMa. rioKa3aHO 
je p a nocToje yc/iOBM (MeTaHCKa Mopa Ha TnTaHy, jiefl 
Ha EBponn, cnei^M^MHHa aTMOC<])epa Ha BeHepn) 3a 
npocTe o6;iMKe >KMBOTa. Mme/inremaH >kmbot y Ha- 
rneM CMCTeMy no ca,n,a HMje npoHa1)eH m nocTojM Ma;ia 
BepoBa-moha ,n,a he 6 mtm Ha1)em Ykojimko 6m nocTojao, 
oh mjim mm 6m Beh cryunjin y Mel)yco6aH KOHTaKT. 

Ykojimko 6m Haui/iw MaKap m HajnpocTMje bm- 
pyce mjim 6aKTepMje Ha Henoj imaHem mjim carejiMiy 
cpymno 6 m ce b m u i e m m j i e h m j c k m mmt o yeaMjbeHoern 
qoBCKa y CBeMMpy. To 6m flajio He3aycraBjbMB MMiiyjic 
ei 3o6MO;iouiKMM MCTpa>KMBaH>MMa. 

AHa;iM3wpajMO ca,n,a rejia y CyH L ieBOM CMCTeMy Ha 
KojMMa cy Hat)CHM 6ap hckm npeflycjiOBM 3a nocrojame 
JKMBOTa. 

MepKyp i/i Meceq 

Mepnyp je Haj6/in>Ka njiaHera Cymjy on cbmx Te- 
jia y HameM CMCTeMy. TeMneparypa Ha me My ce Mema y 
pacnoHy on -180°C Ka,n,a je y cemjM, no 430°C Ka,n,a je 
OKpeHyT CyHLiy. ATMOc4>epa je M3y3eTHO peTKa m hmhm 
je KMceoHMK, Ha'ipwjyM, m o j i e k yj i ap h m boaohmk (H 2 ), 
m xe;mjyM. FIpMTMcaK m3hocm oko 10 15 aTMOc4>epa, 
mTO je 3aHCMap;bMBO Ma/io. OBaKBM yc/iOBM 3a jkmbot 
cy HeMoryhM. Mel)yiMM tokom fleBefleceTMx roflMHa 
pa,n,apcKMM iiocMa'ipameM ce 3aK jBymuio fla 6m bo- 
fleHM nefl Morao nocTojaTM y KpaTepMMa Ha nonoBMMa 
n;iaHe ie Kojn cy y Bewroj cchlim m r,n,e TeMneparypa 
He npe/ia3n -100°C. MapMHep 10, Kojn je Tpn nyTa npo- 
mao nopefl Mepnypa tokom 1974. m 1975. roflMHe, HMje 
CBMKao iio/iobc TaKO fla 3a cap,a ceM tmx paflapcKMx 
nocMarpama HeMaMO flpyre noflaTKe. 

Meceu je cjmnaH MepKypy. Ee3 a r i MOCcj)epe m eK- 
CTpeMHMx npoMeHa TeMnepaType. 

HaynHMi^M cy 1996. roflMHe iipoHamjin mp Ha 
Meceuy. OBa BecT M3a3Bajia je orpoMHy na>KH>y npe 
CBera 36or MoryhHOCTM pejiaiMBHO je^'i MHoje ckciijio- 
araipije. Kpo3 hckojimko Meceipi o6jaBjbCHn cy paflOBM 
3acHOBaHM Ha paflMO-nocMaTpamy Meceua. FboMa ce 
onoBpraBa nocrojame jie^a. Tbpam ce p& je oho ihto 
cmo CMa'ipa/iw 3a jiefl Oflcjaj cymieBMx 3paKa ca Mece- 
neBe noBpmMHe. KoHamiy je pen, Kao m o6mhho, flajia 
je HACA (Hai4MOHa/ma acipoHaynmKa m CBeMMpcKa 


arempija) Kap,a je nocjiajia /iere/u-my MeceneB Mcrpa- 
>KMBan 6e3 myflCKe nocafle p& Kpy>KM oko Hamer cycefla. 
ripe HeKOBMKO MeceuM tmm HACA-e je KOHanHO 3Ba- 
hmhho caonmTMO p& y KpaTepMMa oko no/iOBa Ha Me- 
ceuy nocToje 3HaTHe kobmhmhc BOfleHor ;ie/(a. 

CaMO iiociojame ;ie/(a HMje flOBomaH yc/iOB 3a 
nociojame m pa3Boj hm>kmx o6;iMKa >KMBO'ia. I4aKO 
o/y>eI)eHe MMKpoCKoncKe ivbMBe, 6aKTepMje m a;n e mo- 
ry M3flp*;aTM TeMnepaType ncnofl -190°C, eKCTpeMHO 
HMCKe npMTMCKe m joHM30BaHO 3paqeme bmcokot mh- 
TeH3MTeTa, pa3Boj bmuimx o6;iMKa >KMBO'ia y mp y Ha 
MepKypy m Meceuy je npocTO HeMoryh. 

I4aKO y tmm nefleHMM MopMMa He nocTojn MOBCfla 
HaK HM HajHM>KM o6/IMK >KMBOTa, 3HaHajHa je KOMep- 
mija/ma opi a obot OTKpMha. HaMMe, 6ynyhe KO/iOHwje 
Ha Meceuy he mhoto je^'i MHoje Mohn p& Kopwci M'ie mp 
3a CBoj oncTaHaK. flame heMO bmactm p& je nefl M3i;ie/(a 
orairra oflBMKa He caMO MepKypa (yKO/iMKO nocTojM) m 
M eceua Beh m npyrax n;iaHeia m HjMxobmx ca'ie/iwia. 

BeHepa 

Ha npBM noraefl OBa n;iaHeia je noroflHa 3a >km- 
bot. Mace 6 /imckc 3eMjbMHoj m rycTe aTMOc4>epe 6oraTe 
pa3HMM racoBMMa flajy p,o6pe yc/iOBe naK m 3a BMme 06- 
jiMKe BCMBOTa. MeI)yi MM, noflpohHMja aHa;iM3a noflara- 
Ka flo6njeHMx ciieK'ipa/moM aHa;iM30M ca 3eMji,e m no- 
flai^MMa ca 26 /ici e/iMLia Kojn cy je nocerajm, noKa3yjy 
HaM p& cy ycBOBM Ha caMoj noBpmMHM n;iaHe ie npocTO 
HecHommMBM m 3a npocTe BMpyce m 6aKTepnje. 

HaMMe, y aTMOC<])epM BeHepe HajBMme je 3acry- 
nmeH yrmeH amokcma, aok y mhoto Mam mm KO/umiMHa- 
Ma MMa a30Ta m npyrax racoBa. Bam 36or npMcycTBa 
yr;bCH pnoKcnp& Hacraje no3HaTM e4)eKai ciaK/ieHe 
6amTe Kojn axyMy/iMme 'lon/io'i y TaKO fla je noBpiHMHa 
BeHepe M3y3eTHO i oii;ia, oko 440°C. TaKBe TeMnepaTy¬ 
pe He Mory p& M3flpBce hm TepMo4>M/me 6aKTepMje, na 
hm jeflHa op, HajoTnopHMjMx BpcTa Koja mo>kc p& >kmbm 
oko jeflaH caT Ha 120°C. 

Kano >kmbot Ha noBpmMHM n;iaHe ie BeHepe He 
MOBce nocTojaTM, HayHHMi^M cy ce OKpeHy;iM o6naipi- 
Ma m cpeflmMM c;iojeBMMa aTMOc4>epe. ATMOc4>epcKM 
MOflenn no'i BpI)eHM noflai^MMa ca cohrm Koje cy ce 
cnycTMjie Ha BeHepy, noKa3yjy p& nocToje c;iojeBM aT- 
MOc4>epe ca o6jiaipiMa Ha BMCMHaMa op, 48 km po 68 
km. TeMneparypa y mwMa ce Kpehe y BpeflHOCTMMa op 
-30°C no 75°C. Obm napaMeTpn cy npM/ummo noBomHM 
3a iiocrojame cnei^M4>MHHMx o6;iMKa >KMBO'i a, MeI)y r iMM 
36ot jaKMx BeTpoBa npeKO 100 m/s n caMor cacTaBa 
tmx 06/iaKa (84% pacTBop cyMnopHe kmcc/imhc) m OBaj 
npefleo BeHepe HMje 3a >kmbot. 

Mapc 

Ako je Herne 6 m;io >KMBOTa m;im ce c&p& Ha;ia3M 
y npMMMTMBHOM o6jiMKy OHfla je to Ha obom HameM 
cyceny. Mapc je wi Bpra n;iaHei a op CyHi^a m Ha;ia3M 
ce y 3 ohm >KMBOTa, a/iM TeMneparypa Ha meroBoj noBp¬ 
mMHM je npeTe>KHO Mcnop, Hy;ie 36or peTKe aTMOc4>epe. 


5S5 BacHOHa 


HMA J1H >KHBOTA H3BAH 3EM^>E? 



FberoBa aTMOC^epa je, Kao m koa BeHepe, caHMH>eHa 

CKOpO MCKTbyHMBO Ofl yi AjCH flMOKCMfla, flOK HCKOAMKO 
npoiieHaia mmhh a30T m aproH. KMceoHMKa ma abb 
CTOTMH e nyTa MaH>e Hero Ha 3eMA>n. 3a pa3/inKy op, 
BeHepe, rfle je npMTMcaK Ha noBpniMHM oko 90 aTMOC- 
4>epa, Ha Mapcy oh m3hocm ctotm fleo 3eM;bMHMHOi 
npMTMCKa. TeMnepaiypa ce Kpehe op -120°C ao 22°C. 
Ha noAOBMMa ce Ha/ia3e AefleHe Kane Koje cy ce y npo- 
hiaoctm OTOii;baBa/ie TaKO fla cy tokobm BOfle HanpaBM- 
am KopnTa. TpeHyrao Ha Mapcy Hwje npoHal)eHa BOfla 
y TenHOM CTaH>y. 

flo cafla je oko fleceT ;ie'ie;iMLia iiocci m/io Mapc, 
AOK ce caMO nap h>mx cnyciM/io Ha caMy noBpniMHy 
n;iaHeie. HajMHTepecaHTHnja je MMCMja Bmkmht. Bm- 
KMHr ce cnycTMO Ha noBpniMHy Mapca cpeflMHOM 1976. 
roflMHe. npMMapHM u,m a> MMCMje je 6 mo fla ce MCiiwia 
MoryhHOCT >KMBOTa Ha Mapcy. AyT0MaTM30BaHe coh- 
A,e cy M3Bpiun;ie -rpn eKcnepnMema ca y3opKOM m 
Tpa>KMAM cy ce npoM3BOflM fle;iOBan,a no'i eHUMja/mnx 
MMKpoopraHM3aMa m OKOAMHe. Pe3y7iTaTM cy (msm TaK- 
bm fla cy ce moi am oOjacHMTM m HeopraHCKMM peaKijM- 
jaMa. Me^yTMM KpMTMnapM tmx eKcnepnMeHaTa, Har/ia- 
maBajy fla ce tbkbm pe3y;na'in floOnjajy m y necKy 
Caxape. fleOaia ce o'iBopn;ia. Hay^ma jaBHOCT ce miaK 
onpefle;iM;ia 3a onpe3HOCT. floK ce He M3Bpme noy3fla- 
HMjn eKcnepMMeHTM He Moace ce ca cnrypHOinhy TBp- 
flMTM fla Ha Mapcy nocrojM acmbot. Mo*fla ce HeKaKBM 
MMKpoopraHM3MM Mory Hahn 6;in3y iio;iapHnx Kana 
3 am 6yn,yhe /icie/iMne Hncy 3a cafla imaHHpaHe y Ta 
noflpynja. 

roflMHe 1984. rpyna ncipa>KMBaqa noceTMAa je 
AHTapKTMK CKynMBHiM MCTeopn'ie y OKBnpy nporpa- 
Ma Tpa>KeH>a Me'ieopwia Ha AHTapTMKy ( ANSMET ). 
nporpaM 4>MHaHCnpa aMepMHKa HaijMOHaAHa HaynHa 
4>OHflaflMja ( NSF ). Mel)y tmm Me'ieopwiMMa 6mo je jeflaH 



OiMKa 1. M6T6opiiT ALH 84001 



CniiKa 1 a. MeTeopMT ALH 84001 faeTaib koJm je 
y36ypKao Hay*jHy jaBHOCT). 


03HaneH Kao ALH 84001 (cAMKa 1) no H33MBy oOnacTM 
ATAac Xma (Atlas Hill ) rfle je Hal)eH. nouiTO je npornao 
aHaAM3e aohiao ce flo 3aKA>ynKa fla npmiafla rpynn ofl 
jeflaHaecT Hal)eHnx Me'i eopwia 3a Koje ce CMarpa cy na- 
am ca Mapca. roflMHe 1994. y xeMMjcKOM cacTaBy tmx 
M eTeopMTa Hal)eHM cy TparoBM racoBa KojM ce HaAa3e 
y aTMOc4>epM Mapca. OflMax cy acaobm MeTeopMTa no- 
CAaTM y Aa6opa'i opnje niMpoM CBe i a m noKa3aAO ce fla 
je Taj MeTeopMT HajcTapMjM y rpynM SNC ca CTapoiuhy 
op 4,5 MMAMjapflM roflMHa. HaynHMijM cy peKOHcrpyM- 
caAM MCTopMjy tot Hajno3HaTMjer MeTeopMTa. 

MeTeopMT je M3rAefla HacTao m 3 MCTOrifl>£He AaBe 
y HajpaHMjoj MCTopMjM Mapca, npe 4 flo 3,8 MMAMjapflM 
roflMHa. npeKO H>era je Tafla nponiAa tchhoct cacTa- 
BA»eHa op yiAjCHHKOBnx MMHepaAa y KojMMa cy ce Ha- 
A33MAe npMMMTMBHe MapcoBCKe 6aK'iepnje. npe 16 
MMAMOH3 roflMHa MC'ieOpM'l MAM aCTepOMfl npeHHMKa 
op 0,5 flo 2 km je yflapMO y Mapc 6p3MHOM op 5 km/s 
6AM3y MecTa ALH 84001. MeTeopMT je ycAefl yflapa 6 mo 
M 36aneH ca Mapca m npe 13 000 roflMHa je nao Ha AH¬ 
TapKTMK. 

Ipyna HaynHMKa Ha neny ca MeKejoM (David McKay ) 
M3 yoHCOHOBor caTeAMTCKor nempa (NASA JSC ) aHa- 
AM3MpaAa je CTpyKTypy MeTeopMTa m HaniAa je BnaK- 
HacTe opraHCKe CTpyKType flyacnHe 10 11 m. OBaKBe 
6aK'iepnje ce Ha3MBajy „HaHo6aKTepMje”. Cammhc 
6aK'iepnje nocToje m Ha 3cma>m 3am cy oko 100 nyra 
Behe ofl MapcoBCKMx. no3H3TM naAeoHTOAor m eK- 
cnepT 3a paHM acmbot Ha 3cmajM Co4> (VV! Schopf) Ha- 
rAamaBa fla t3kbm oOjeKTM Mory HaciaTM HeopraHCKMM 
fleAOBaH>eM. nocne je MeKej eAeKTpoHCKMM mmkpocko- 
noM 3H3AM3Mpao xeMMjcKe npoflyKTe tmx 6aK'iepnja. 
Mcto Taxo m OBe npoflyKTe je Moryhe oOjacHMTM Heop¬ 
raHCKMM nopeKAOM. 

Y npMAor TeopMjM fla je npe hckoamko MMAMjapflM 
roflMHa nocTojao 6ap 6aK'iepnjcKn acmbot Ha Map¬ 
cy Mfle m HMH>eHMiia fla je Mel)y iiAaHei aMa /icie/iMna 
MapcoB i AoOaAHM nocMarpaq (Mars Global Surveyor ) 
OTKpnna CAa6o Maraerao noA>e oko OBe nnaHexe. OBaj 
noflaiaK je ofl BeAMKe bbachoctm 3a acmbot. HaMMe, 
yKOAMKO nocTojn Maraerao noA>e oko Mapca to 3Ha™ 
fla ce y yHyTpauiH>ocTM imaHere h3A33m raoadje y ieq- 
hom CTaH>y. flo Tafla ce 3H3 ao fla caMO 3eM;i>a m MepKyp 
(MOACfla m raHMMefl) noceflyjy Mcia/iHO je3rpo. KaKO 


MM A JIM >KMBOTA M3BAH 3EMJbE? 


BacMOHa 





m Mapc noceflyje TaKBO je3rpo to 3Ha™ fla je y npo- 
hmoctm 6mo mhoto 'l Oii/iMjM. Tokom BpeMeHa, Mapc ce 
no/iaKO xaaflno. Ilocrojaibe KaHa/ia Kpo3 Kojnx je TCK/ia 
BOfla iio r iBp1)yje xmioreay o TonanjeM Mapcy y npo- 
iiuiocTM a caMMM tmm 6aija hobo cbct/io Ha xMnoTe3y o 
6aK'iepwjaMa ca Mapca. 

O'l Kpwtie obmx 6aKTepnja OTBapa MHora nuraiba. 
3a cafla. He mo>kcmo ca cnrypHornhy fla tbpammo fla 
cy Te HaHo6aKTepMje HeacMa/bCKor nopeKaa, ano cy 
yonurre 6aKTepnje. Obm ofliOBopn he ce MO*;ta Hahn 
Kafla ce KpeHe Ha Mapc. HACA n/iaHwpa npojeKar 
„MHBa3Hje Ha Mapc” rfle he Ty n/iaHCi y flo 2005. roflM- 
He noceTMTM ocaM aereaMLia ™ja he CBpxa 6mtm npe 
CBera McnMTMBaibe MoryhHOCTM KoaoHM3aijMje Mapca. 
Ilopefl tot 3aflaTKa y n/iaHy je noflpohHO McnMTMBaibe 
MapcoBor raa. 

Jym/iTepoBi/i caTe/ii/iTi/i 

Cmci cm JynMTepa npeflcratyba MMHujaTypHM naa- 
HeTapHH CMCTeM c tom paaawKOM hito JynMTep Hwje 
3Be3fla. Hac npe CBera Mmepecyjy weTHpn HajBeha. 
carcaMTa: Mo, EBpona, raHMMefl m KaancTO. OBe ca- 
tcjiwfc m JynMTep iiocci m/io je neT Me1)yn;iaHe'i apHMx 
coHflM [Imohmp 10, IImohmp 11, Bojayep 1, Bojayep 2 m 
raanaeo Kojn ce jom yBCK Ha;ia3M TaMO. 

IajiMjiejeBM ca'ie/iwiM cy oKOBaHM aeflOM ceM 
Me Koja je 36or CBoje 6;iM3MHe Jynmepy npw/iMHHO 
reonoHiKM aKTMBHa. Mo, nopefl 3eM/i>e, npeflC - raBa>a 
jeflMHM ohjeKa'i y Cy hhcbom cwcieMy ca By/iKaHCKMM 
epymjnjaMa. TeMiieparypa y okohmhm tmx By/iKaHa 
flOCTM>Ke 27°C hito je BeoMa BMCOKa reMiieparypa y 
OflHOcy Ha ocTaTax noBpuraHe rfle je reMneparypa oko 
-140°C. Tjio je canMiteHO npeTeaoio op, jeflMH>eH>a cyM- 
nopa. 

EBpona m TaHMMefl cy c;imhhm no cacTaBy. Ha 
noBpuiMHM ce Ha;ia3M pt6tnn c/ioj boachot aefla, pok 
ce y flyhibMM caojeBMMa MO>Ke oaeKMBarM BOfla y Tea- 
hom ciaiby. Taj c/ioj MO>Ke 6 mtm iiOBO/baH 3a >kmbot, 
MeJiyTMM He 3HaMO KanaB pa3Boj MO>Ke yaiepmo c 
o63npoM fla ce Hanaaw y bcimtom Mpaxy. HajHOBwje 
OTKpnhe Iaanaeja floOwjeHO nocMarpaibeM oflhnjeHMx 
cyHHCBMx 3paxa ca noBpuiMHe EBpone noKa3yje fla 
ce ncnofl fle6eaor aefla tot caieama Kpwjy eaeMeHTM 
yr/beHMK, KMceoHMK m a30T. HayaHMijM iipe'inociaB/bajy 
fla ce ncnofl tot aefla Haaa3M BOfla y tchhom ciaiby 
(36 ot TonaoTe Koja floaa3M m 3 yHy'ipauiiboC'iM EBpone). 
Obo He 3Ha i iH fla je y tom fleay EBpone Moryh ikmbot 
aan nocTojaite flBa ocHOBHa eaeMeHTa 3a >kmbot (BOfla 
y TenHOM CTaity m yHyipauiibM M3Bop TonaoTe) wnaK 
flaje HeKy MoryhHOCT. 

JeflMHM oflroBop Ha OBa nuraiba Mory fla flajy ae- 
leaMLie Koje 6 m ce cnycTMae Ha OBe car enure m fla M3- 
Bprne flyhMHCKa 6yineiba Taa. Taanaeo, Kojn opOmupa 
oko JynMTepa m cai eam a, HMje npeflBnljeH 3 a TaKBe 3a- 
flaTKe. CBeTCKe CBeMMpcKe aremjMje He naaHMpajy po 
2010. roflMHe caaibe HOBe Mncnje y OBaj MMHMjaTypaH 
naaHeTCKM cmctcm. 


Tl/ITaH 

UIto ce BMine yflan>aBaMO ofl Cymja Maite cy 
MoryhHOCTM 3a pa3Boj acMBOTa. HajBehn ca'ieawi Ca- 
TypHa, TnTaH, MeJjyi HM HapyiuaBa to npaBMao. Trn aH 
je jeflMHM caieaMT y CyHaeBOM CMCTeMy Kojn mm 3 a-r- 
MOc4>epy Kao HeKa naaHeTa. ArMoajiepcKM npMTMcaK 
Ha noBpiHMHM TniaHa je Bchu 3a 60% op npMTMCKa 
Ha 3eMa>M. TeMeparypa Ha caMoj noBpuiMHM m3hocm 
-178°C hito 3Ha™ fla ce boachm aefl Haaa3M y CTaity 
TBpflohe rpaHMTa. AHaaM3e CTpyKType aTMoajiepe 
(ca ae'ieaMya Koje cy noceTMae TrnaH m ca XahaoBor 
TeaecKona) noKa3yjy fla je caci aB/beHa op a30Ta (N 2 ) m 
M eiaHa ( CH 4 ). /lahoparopujcKa MCiimMBaiba TaKBor 
cacTaBa nofl pa3HMM ycaoBMMa noKa3yjy fla je Moryhe 
o6pa30Baibe caoaceHMx opraHCKMx jeflwibeiba yKn>yay- 
jyhw afleHMH, jeflHy op ochobhmx komhohchtm MoaeKy- 
naflHK. 

Ipyna HayHHMKa je 1994. roflMHe KopncTehn Xa- 
6aoB TeaecKon noKa3aaa fla ce Ha noBpuiMHM TniaHa 
Mory Haaa3MTM OKeaHM Koje hmhm CMerna ei aHa m Me- 
TaHa. Ha TaKBoj TeMepa'iypw MCiaHCKO-eiaHCKa CMe- 
rna ce Haaa3M y i chhom CTaity. Y TaKBoj ai MOC^epw je 
Moryhe CTBapaite MC'i aHCKMx ohaaKa Kojn ncnyiuTajy 
MeTaHCKy Krany. Cbct y MaaoM ca ochobom a30Ta, Me- 
TaHa m eiaHa. MHTepecaHTHO 6 m 6nao bmactm KaKO 6 m 
ce pa3BMO >kmbot Ha TaKBoj HaMa Heno3HaToj ochobm. 

EBponcKa CBeMnpcKa areHijMja (ESA) m HACA cy 
aaHcnpaae y OKTo6py npornae roflMHe Mel)ynaaHe'iapHy 
aci eawLiy KacnHM Koja he nocae ceflaM roflMHa flohn po 
T’maHa m M36aijMTM Ha iteroBy noBpuiMHy aeieawLiy 
XajreHC. nocae cnyiHiaiba XajreHC he HaM noaa caia 
caaTM HenpoiieiBMBe noflaTKe o OKoanHM Ha T’m aHy m 
Tafla heMO Moacfla 3Ham uiTa ce TaMO florajia. 

3aKibynaK 

Mhtch3mbho nocpeflHO m HenocpeflHO nocMa'i paH,e 
CKopo cbmx ohjeKaia y Cy hhcbom cncreMy Hnje noKa3a- 
ao fla 6nao rfle nocTojn m HajnpocTMjn o6anK acnBOTa. 
Obo, HapaBHO, He 3 Ha™ fla He nocrojM >kmbot y HaineM 
CMCTeMy. Oho ihto ca BeanKOM cnrypHornhy 3H3mo je to 
fla, MmeanreHTHor acnBOTa, ohot ca KojnM 6 m mm Moran 
fla kom y h h u, h pa m o m pa3MeibyjeMO MH^opMaflnje, HeMa 
y Cy hhcbom CMCTeMy. KoHaaHe OflroBope Ha OBa HM raH,a 
3HaheMO flo 2010. roflMHe Kafla 6 m ce 3aBpuiMae Mncnje 
Ha Mepicypy, Mapcy, CarypHy m IlayTOHy. Tmm MncnjaMa 
flo6nheMO jeflHy yonniTeHy canKy o HaniMM cyceflMMa 
HMMe he ce 3aBpniMTM ci ana Kocmmhkc epe rfle cmo ca- 
mo nocMaTpaan. no naaHOBMMa cbcmmpckmx areHflwja 
HOHCi KOM noaoBMHe caefleher BeKa Moace ce oneiCMBaTM 
KoaoHH3aijnja Mapca oflaKae 6 m ce ayscKe KoaoHMje mo- 
rae ihmpmtm Ha ocTaae caie/iwie m naaHeTe 6orare pyflaMa 
m OTBopeHe 3 a MnreH3MBHa HayaHa MCTpaaoiBaita. 

ApejKOBa jeflHanMHa 

flo cafla cmo pa3MaTpaan npnaMaHO noy3flaHe mm- 
ifceHMfle Koje peaarMBHO aaKO mo>kcmo npoBepMTM y Harnoj 


BacHOHa 


HMA/1H >KHBOTA H3BAH 3EM/bE? 



oko/imhm. Obm noflafli/i, HapaBHO, Hncy yomirre oiitmmm- 
ctmhkm, jep 3a cafla He nocTojM BpcTa y CyimeBOM CMCTeMy 
ca KojoM mm mo/kcmo fla KOMyHMuiipaMO. MeljyinM, Ham 
CMCTeM (3Be3fla-roiaHeTe) HMje jeflMHM y Harnoj ra/iaKCMjn. 
Y obom fle/iy BMflefieMO Kaxo mo>kcmo npopanyHaTM 6poj 
i4MBn;iM3ai4nja ca KojMMa TpeHyTHO mo>kcmo KOMyunHM- 
paTM. 

Jom Ka,n,a je er3o6no/iornja 6 m/i a M/iafla HayKa m 
K a,n,a cy ce TeK M3ipal)MBa/ie meHe ochobc Oflp>KaH je 
jesaH os 3HanajHMx cacTaHaKa TaflamiBMx crpyrntaKa 
M3 pa3HMx o6/iac - tn 36or My/iTMflMCipauiMHapHOCTM 
OBe HayKe. Ioamhc 1964. y I’pnH BeHKy ( Green Bank ) 
Oflp>KaHa je KOH^epeHi^Mja ca tcmom o MoryhHOCTMMa 
>KMBOTa y CBeMMpy. JeflaH ofl BOflehMx CTpynmaKa Ta- 
mo 6mo je m OpeHK flpejK Kojn je Ha Toj KOH^epeHi^MjM 
npeflHO>KMO cafla Beh /iereHflapHy jeflHamiHy. Ta, flpej- 
KOBa jeflHanMHa ce npeflCTaBma y 06/iMKy 

N = Rxf t xnx$$$f,xfxL 

rfleje: 

N - 6poj 4MBM/iM3ai4Mja ca KojMMa TpeHyTHO mtokcmo 

KOMyHMI^MpaTM, 

R - 6p3MHa Haciajama 3Be3fla y I’a/iaKcnjn, 

/ - seo 3Be3,n,a Koje MMajy n;iaHei apHe cmctcmc, 
n e - fleo ii;iaHe'i apHMx cncreMa Koje MMajy n/iaHere Ha 
KojMMa nocrojM yc/iOB 3a >kmbot, 

/, - seo n/iaHC'ia noroflHMx 3 a >kmbot Ha KojMMa ce oh 
nojaBMO m pa3BMO, 

f. - seo ii/iaHeia ca >kmbotom Ha KojMMa nocTojM pa3y- 

MaH >KMBOT, 

f c - seo ii/iaHei a ca Mme/iMiemHMM >kmbotom Kojn mo- 
>Ke fla KOHTaKTMpa ca flpyrMM L4nBn/in3ai4njaMa m 
L - BeK ipajama tcxhmhkmx i4MBM/iM3ai4Mja. 

Cbm (j)aK'iopM y jeflHamiHM, ceM R m L, ce M3pa>Ka- 
Bajy y npouemnMa Te ce Mory KpeTaTM ofl Hy/ia 3a Beo- 
Ma necMMMCTMHKe flo jeflaH 3a oimiMMCiimKe iipoueHe. 
CBaKM Ofl obmx npoMeHTBMBMx npeflC'iaBjba 06 /iacr 
MH'iepecoBama jeflHe Ofl HayKa, iiomcb ofl acrpo<}>M3MKe 
Koja ce 6 aBM npBOM bc/immmhom R, npeKO f. 3a Kojy ce 
MHTepecyjy opraHCKa xeMnja m 6 MOxeMMja, na p,of c hm- 
Me ce 6 aBe ampono/io3M. 

Ha flaHammeM HMBoy 3HaH>a acrpo<}>M3MKe npn- 
/imhho flo6po 3HaMO ko/imko 3Be3fla HacTaHe ropiraie y 
Hamoj ra;iaKCMjM. OBaj 6poj HMje 6mo cra/iaH y pa3Bojy 
Ia/iaKciije a/in ce /iaKO MO>Ke Hahn cpeflma BpeflHOCT 
aKo 6m nofle/iM/iM 6poj 3Be3fla (oko 100 Mn/injapfln) ca 
BpeMeHOM >KMBOTa Ia/iaKciije (10 Mn/injapfln roflMHa). 
TaKO 3a BeHMHMHy R floOnjaMO BpeflHOCT ofl 10 3Be3fla 
no roflMHM. 

flpyra Be/iimMHa, npouemya/iHM 6poj 3Be3fla Koje 
caflp>Ke ii/iaHeiapHC cmctcmc, jecie flaHac iipn/innHO 
aK'i ye/iaH nocae CKopammer npoHaaacKa flpyrnx naa- 
HeTa oko 3Be3fla. flo aBrycra npomae roflMHe noTBpljeH 
je npoHaaa3aK naaHC'iCKMx CMCTeMa oko 20 3Be3fla 
ca raaBHor HM3a. 3a 21 3Be3fly ce ca craypHomhy 3Ha 
fla He nocesyjy naaHeie. HapaBHO, OBfle ce jaBma 
hm 3 npofiaeMa ofl Kojnx je Haj3HanajHMjM Taj fla jom 


yBeK He 3HaMO npaBM MexaHM3aM Haci ajama caMMx 
naaHe'iapHMx CMCTeMa, naKO nocTojM hm 3 xMnoTe- 
3a Kao, Ha npMMep, KaH'i-/lanaacoBa. MHTeH3MBHO 
Tparame 3a hobmm naaHei aMa, Koje cafla npeflCTaBma 
jeflHO Ofl HajflMHaMMHHMjMx fleaoBa acrpo<}>M3MKe m 
acTpoHOMMje, 6 m y CKopnjoj 6yflyhHOCTM moivio flaTM 
OflroBop 3a BeaMHMHy f. 

Me^yTMM, KoaMKO flo6po no3HajeMO R m /, to- 
timko Marne 3HaMO oc - ta/ie Be/innnHe. Oc - ta/ie bc/im- 
HMHe ce oflpe^yjy MeTOflaMa iipoueHe. Hckc oa obmx 
BeanmiHa cy 3afla r iaK flpymTBeHMx HayKa. Mo*fla je 
Haj3aroHeTHMja nocaeflma Be/innnHa L, Koja HaM flaje 
MH(j)opMai4Mjy o fly>KMHM i pajama flpymTBa cnoco6Hor 
fla KOMyHMijMpa ca flpyrMM 14 n b n /i n 3 a 14 n j n j aM a. OBa 
BeHMHMHa, c;io6oflHO ce MO>Ke pehn, je CTBap c;io6ofl- 
He npoi4eHe. IIo i ieiaK ipajama i4MBM/iM3ai4Mje (L) Koja 
KOMyHM14MPa ca cmraiM flpyuiTBMMa je Oflpe^eH Tpe- 
HyTKOM npoHa/iacKa paflMO-ype^aja. 3a Hac je to Kpaj 
iipom;ior BeKa Kafla je HeMamoi HaynHMK Xepi4 (Hertz) 
M3Beo eKcnepMMeHTe y KojMMa je ycneo fla eMMTyje m 
npMMM paflMO-Ta/iace. 3HanM fla 3a Hamy 14MBMHM3ai4Mjy 
BpeflHOCT L M3HOCM 100 TOflMHa. 

36or Tora mio Be/iimimy L yon line He no3HajeMO 
Hajnemhe ce flaje BpeflHOCT 6poja L4MBM/iM3ai4nja N y 
fj)yHKL4njn rpajama 14MBMHM3ai4Mje L. I Ioc/ie ce npeTno- 
CTaBM BpeflHOCT 3a L m TaKO ce flo6nja 6poj N. Ha npn- 
Mep Io/iflCMin m Obch (D. Goldsmith, T. Owen) y3MMajy 
BpeflHOCT 3a I Ofl 1 mm/imoh roflMHa flOK H/iar (Platt) 
ca MMHMreHCKor yHMBep3MTeTa CMarpa fla TexmmKe 
i4MBMHM3ai4Mje Tpajy 10 MM/inoHa roflMHa. Y ra6e;iM cy 
flaie pa3He npoi4eHe BpeflHOCTM npoM3BOfla Rxf x n e 
x fi x ft x f c - V Ta 6eHM je flaia BpeflHOCT N y fjiyHKunjn 
L. 



N 

rb/iflpajx (1966) 

lx L 

CaraH (1974) 

0.1 xL 

ronflCMMT (1980) 

1.25 xL 

onTMMMCTMHKa npoL|eHa 

300 xL 

neci/iMi/icn/iHKa npoL^eHa 

10" xL 


HapaBHO, Kao mTO cmo HaiiMca/iM rope, BpeflHOCT 
L je HajHeM3BecHMja BemmMHa Kojy MO>Kfla m HMKafla 
HeheMO ca3HaTM. Yko/imko ycBojMMO npoi4eHy fla je L = 
20 000 roflMHa m y3MeMO BpeflHOCT, Kojy Behima ayiopa 
4>aBopM3yje, 3a N = L floOnjaMO fla 6poj 14MBMHM3ai4Mja. 
ca KojMMa TpeHyTHO mtokcmo fla KOMyHMi4MpaMO y 
Hamoj Ia/iaKciijM m3hocm 20 000. To 3Hami fla je HaMa 
Haj6;iM>Ka MH'ie/inreH'iHa i4MBMHM3ai4Mja yflajbCHa oko 
1100 CBeTHOCHMx roflMHa. Yko/imko HaM, Ha npMMep flo 
2000. roflMHe CTMrae cnraa/i ca Te i4MBM/iM3ai4Mje m ofl- 
Max mm oflroBopMMO, floOnheMO h>mxob OflroBop 4200. 
roflMHe. HapaBHO, obo je npM/iMHHO c/io6oflHa npoi4e- 
Ha. 

MeTOfle Tparaiba m KoiviyHi/ 1141 /ipaiba 

nomTO cmo „MCTpa>KM/iM” CyHneB cmctcm OKpe- 
hmmo ce cafla yfla/bCHMM 3Be3flaMa. OBa 06/iacT er30- 
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6no/iornje ce MCK/bynnBO oc/iaiba Ha MflMpeK-rae mcioac 
iiocMa'i pabba. HaMMe, 36or bc/ihkc yAa/beHoern nocMa- 
TpaHMx 3Be3fla oahocho n/iaHe i a oko h>mx, HeMoryhe 
je, 6ap 3a ca^a, noc/iain /iere/iime m/im coHfle Ha h>mx 
fla 6 m Kao koa HauiMx n/iaHe - ra ao6m/im HenocpeAHe no- 
AaTKe. JeAMHO opy/Kje Koje noceAyjeMO je nocMarpafte 
e/ieK'ipoMai Hei Hor cneKTpa o6jeKTa, 6n/io Aa Tpa>KM- 
mo APyre BpcTe, m/im Aa KOMyHMi^MpaMO (3a caAa caMO 
jeAHOCMepHo) ca ftMMa. 

MeTOfle Tpameiba BaH3eiviait>CKor xti/iBOTa 

HayHHMi^M cy tokom 6ypHor m Har/ior pa3Boja <j)M- 
3MKe m acipo(j)M3MKe noc/ieAftnx nap Aeuemija M3He;iM 
orpoMaH 6poj npeA/iora Kano mtokcmo HafiM /kmbot m 3- 
BaH CyHMCBor CMCTeMa. TpeHyTHO HajKopMHiheHMjM op , 
HjMx - npoyiaBafte cneKTpa Ha 21 oemiiMeipy 6nhe 
o6jauiHjeH y c/ieAehoj r/iaBii. 

IlpBe MAeje jaBii/ie cy ce nojaBOM paKcra noneT- 
kom obot BeKa. 3auiTO He 6 m cmo noc/ia/in jeAHy nere- 
/nmy Ha HaMa 6/incKy 3BC3Ay? Jcamhm m ochobhm npo- 
6 ;icm je y yAa/beHoern. HaMa Haj6/in>Ka 3Be3Aa a Cen 
yAa/bCHa je oko 4 CBe - r/iocHe toamhc. KaAa 6 m /icre/moa 
nyroBa/ia po Te 3Be3Ae 6p3MHOM CBer/iocra crnr/ia 6 m 
3a 4 roAMHe. MeljyniM Aanamiba <j)M3MKa tbpam pa . 
hm jeAaH o6jeKaT ca MacoM He MO>Ke nyTOBaTM 6p3M- 
hom CBeTHOCTM. Yko/imko 6m noc/ia/in jeAHy /ie'ie/in- 
14y OHa 6 m po n>e nyroBa/ia 6ap AeceraHaMa roAMHa. 
HaK m aKO 6 m pern m/im npo6;ieM AyrMx nyroBafta, Ha 
npMMep xn6epHai4MjoM, nocTojM npo6;ieM noroH- 
ckot ropMBa. CBe BpcTe ropMBa Koje A&Hac no3HajeMO 
He 3aAOBo;baBajy HeKe yc/iOBe, 611/10 pa cy y iiinaiby 
HBpcTa, ie i iHa, HyK;ieapHa m/im ijiOTOHCKa. IIpo6;ieM je 
y orpoMHoj MacM ropMBa Koje 6 m /iere/iime iiohc/ic ca 
3eM/be. Yko/imko 6m ce /iere/i 1114a Kpera/ia Ha nomcaK 
CyHMCBor Beipa m/im CKyn/bajyhn boaohmk m3 oko/ihot 
npocTopa 6 mie 6m noTpe6He /iere/i 1114c He3aMMC/iMBMx 
AMMeH3Mja. flohM po yAa/beHMx 3Be3Aa HMje HeMoryhe, 
a/iM Tpa>KM BpeMe m orpoMHe MHBecTMi^Mje, hito A&Hac 
hmcmo y crafty Aa npMyiHTMMO. 

nocTojM MAeja c/iafta ckohmmmmhmx Mazrax coham 
H a OKO/me 3Be3Ae. Yko/imko 6m cmo nocziaziM cohac Ha 
CBe 3Be3Ae y okozimhm oa 1000 cbctziochmx roAMHa Koje 
3aAOBO/baBajy yc/iOBe 3a /kmbot peneHe paHMje, 6 m/io 
6m HaM noTpe6HO npeKO mm/imoh /iere/iima. flaHaimta 
UCHa OBaKBor npojeKTa m3hocm npeKO 10 MM/iMjapAM 
AO/iapa, aok yKO/iMKO 6 m c/ia/iM CBaKy no jeAaH a&h 6m- 
/io 6m HaM noTpe6HO 3000 roAMHa. 

noc/ie OBaKBMx pa3 0 n ap a b ajyh mx npopanyHa Ha- 
ynHMi^M cy ce OKpeHy/ra ezieKTpoMaraeTHOM cneKTpy. 
nocTojM MAeja KOMyHMKai^Mje y3 noMoh oiitmmkmx 
m/im MM/iMMeTapcKMx /iacepa. MftrepecaHTaH je npeA- 
zior c/iaita /iere/moa Ha CyHi^e Koje 6 m HOCM/ie ezieMe- 
HaT KojM He nocTojM y cneKTpy CyHi^a, TaKO Aa 6 m ce y 
cneKTpa/iHMM /iMHMjaMa CyHi^a nojaBM/ie HeKe rnnmje 
Koje HMcy nocrojazie. M/im, eKcn/io3MjoM xvubapa xm- 
AporeHCKMx 6 om6m M3a nziyroHa 6 m mot/im pa CKpeHe- 
mo na>KH>y Aa nocTojMMO. Obm npeAH03M cy ci ai MMKor 
TMna. HaMMe, mm 6mcmo mot/im MO/KAa Aa CKpeHeMO 


na>Kfty Ha Harne nociojaibe, a/ra He 6 m cmo mot/im pa 
KOMyHMi^MpaMO m pa3MeftyjeMO iiHij/opMaonje. 

JeAMHM TpeHyrao npMXBaheH m KopranheH h an 11 h 
T pa/Keita MHTe/rareHTHMx i4HBM/iM3ai4nja je mchmtm- 
Baibe 3panefta Ha oemnMcrapcKiiM paAiio-ziiiHiijaMa. 
Ljeo OBaj orpoMaH npojeKaT Ha3MBa ce SETI (Search for 
Extraterrestrial Inteligence - rparafte 3a BaH3eMa/bCKOM 
MHTe/iMrera^Mj om) 

SETI 

npBM npeA/ior 3a nocMarpaibe paAno-/iMHnja 
y TjeHTMMeTapcKOM pony cneKTpa panw . cy MopncoH 
m Kokohm ( Morrison , Cocconi ) 1959. toamhc y H/iaH- 
Ky Haconnca Nature . <PpeHK flpejK ponaan po mctot 
3aK/byqKa m roAMHy AaHa KacHMje noHMfte Aa nocMa- 
Tpa ca paAMO-Te/iecKonoM op 26 MCi apa y Ij/mh BeHKy 
ABe 3Be3Ae Ha 21 oemMMe'tpy, TaKO je noneo npojeKaT 
03Ma. flpejK HMje ao6mo no3MTMBHe pe3y/iTaTe aziM je 
3aMHTepecoBao acTpoHOMCKy jaBHOCT. Tokom 60. m 70. 
roAMHa nocMarpafte paAMO-ziMHMja je 6 m/io M3y3eTHO 
MHTCH3MBHO. IIocMa'rpann y CBoje npojeKTe ca er30- 
tmhhmm MMeHMMa (CepeHAMn, Meia, Beta, cPchhkc, ...) 
yK/bynyjy 3Be3Ae y okozimhm CyHi^a cneKTpa/iHor TMna 
cziMHHor CyHLiy. 

LjeHTMMeTapcKM Aeo cneKTpa je M3y3eTHO mhtc- 
pecaHTaH 3a er3o6MO/iore. E/ieKTpoMaraeTHM cneKTap 
Kojn CTM/Ke Ha 3eM/by Haj6o ibe mo/kc pa ce nocMarpa 
y onTMHKOM m paAMO-Aeziy cneKTpa. Op papoo-pena 
cneKTpa MHTepecaHTaH je Aeo {jipeKBera^Mja op 900 
MHz po oko 8000 MHz 36or Tora hito je Ty ancopimnja 
6m/io Aa je op ra/iaKTiinKe Marepiije m/im op 3eM/bMHe 
aTMOCijiepe HajMaita (bmactm c/iMKy 2). Y tom peny ce 
Ha/ia3M {jipeKBera^Mja op 1420 MHz (21 cm ). Ha -roj 
fj)peKBeHi4njn eMMTyje m ancop6yje 3panefte aTOMCKM 
boaohmk ( EE ) KojM je HajpacnpocTpafteHMjM ezieMeHT 
y BacMOHM. OBa {jipeKBera^Mja MMa M3y3eTaH {Jimsmhkm 
3Hanaj Te ce y3MMa 3a {j}yHAaMema/iHy. Eomay ziMHMje 
BOAOHMKa op 21 cm Ha/ia3M ce ziMHMja papmKana OEl Ha 
18 cm (1662 MHz). MHTepecamHO je Aa H m OEl Aajy 
BOAy ( Hfi ), Koja je jeAaH op ochobhmx npeAycziOBa 3a 
nociojaibe /KiiBOia. 

IIocMarpaiba ce He Bprne caMO Ha 21 cm , Beh ce 



MeHTMMeTapcKOM pagi/io-ge/iy cneKTpa r^e je 
oahoc uiyM-cnnia/i HajiviaH>i/i. 


58s BacHOHa 


HMA J1H >KHBOTA H3BAH 3EMJbE? 






y3MMajy HeKe KapaKTepncTHHHe cJipeKBeHonje Kao, 
Ha npMMep, /iMHwja OH. IIpnanKOM none'iKa HeKor 
npojeKTa nocMarpaifca panno-acrpoHOMM M3a6epy HeKe 
KapaKTepwcTMHHe 3BC3ne m nocMa-ipajy CBaKy oh h>mx 
H a M3a6paHMM cJipeKBeHonjaMa. Ilocae aHa;in3npajy 
nocMaTpaaa, Tpa>Kehn cnraane Kojn He Mory na ce 
o6jacHe iipnponHMM MexaHM3MMMa 3paneH>a. HapaBHO, 
Tpe6a MC/byHMTM caynajHe mhm HaMepHe 3CMa;hCKe cur- 
Ha;ie kojm Mory noTMijaTM oh bojhmx aBMOHa mhm caie- 
HMTa. 

Ilocae nMOHMpcKMx KopaKa flpejKa orpoMaH 6poj 
panMO-acipoHOMa iiommhjC Ha nocMarpa M3a6paHe 
o6jeKTe. nocMarpajy ce He caMO M3a6paHe 3 bc3hc CyH- 
L ieBor Twna Beh m laaaKcnje. yKnynyjy ce CBe bc/imkc 
acTpoHOMCKe cnae: Pycnja (TanaiHH>M CCCP), Emae- 
CKa m Ayopaanja. IIonerKOM cenaMneceTMx ronMHa 
yKHjynyje ce m NASA, uito naje orpoMaH noncrpeK 
MCTpa>KMBaH»MMa. IlocHe BMuieroflMuiH>Mx npMiipeMa 
h jeHHoroHMuiH>er iiocMarpaiba Kompec CAfl npe- 
KMna cJ)MHaHCMpaH,e nocMaTpaH>a. Tokom HeBeneceTMx 
npojeKTM nocMaTpaaa ce npeTe>KHO cJ)MHaHCMpajy m 3 
npMBaiHMx cJ)OH/(OBa m naaHOBM bchmkmx cbctckmx 
cb eMMp ckmx areHLiMja He yKn.ynyjy SETI MOCMarpaiba. 
flo naHac je 6 mho npeKO cenaMneceT npojeKaTa rne je 
nocMaipaHO hckohmko xnn>ana 3BC3na. Cbm pe3ynTa- 
tm cy 6 mhm HeraTMBHM, a y MOCMa'ipaibMMa rne cy ce 
nojaBMHM HeKM BeuiTanKM CMraanM otkpmho ce na no- 
TMHy ca 3eMH>e. 

Mo>Kfla je Hajno3HaTMjM T3B. WOW cnraan. I'onn- 
He 1977. Ha flpncaBHoj p anno - oncepB aropuj m y Oxajy 
npMHMKOM nocMarpaH>a jchhoi nena He6a nojaBMO ce 
cnmaa 30 iiyra Behn oh OKOHHor uiyMa. AHa/iM30M 
cnmaaa 3aKn>yHMno ce na oh norane oh ofijeKia kojm 
ce KpeTao y onHOcy Ha 3 bc3hc. Ha ochobm flonnepoBor 
noMana bmhcho ce na HMje 3eMan>CKor TMna. KoopnM- 
HaTe cy iiOKa3MBaae na HMje y nMTaH>y HojenHa HaMa 
fiaocKa 3Be3fla. Cnraan HMKana BMuie HMje yxBaheH. 

Ca nocMaTpaftMMa ce HacTaBMHO, TaKO na naHac 
nocTOjM HeKOHMKO nyropoHHMx npojeKaTa nocMaTpaaa 
M3a6paHMx 3Be3Ha. HaynHMijM ce HMcy 3aycTaBMHM ca- 
mo Ha nocMa'ipaay Beh cy nocaaaM HeKe cnmane Kojn 
HpyrMM ijMBMHM3aijMjaMa Mory na mhoto Tora Ka>Ky o 
HaMa. TaKO je noneo npojeKaT CETI (Communication 
with Extraterrestrial Intelligence - KOMyHMKaijMja ca 
BaH3eMa/bCKOM MHTenMremjMjoM). 

CETI 

Ilopen nacMBHor nocMaTpaaa, rne caMO oneKyjeMO 
MH<j)opMaijMje, HayHHMijM cy ce OKpeHyan n aKTMBHOM 
CTaBy. Y CBeMMp cmo nocaaaM rpM BpcTe Hocnoija 
MHcJ)opMai4Mje na nocTojMMO m rne ce Haaa3MMO. 

CBe je noneao M3Mel)y npBor m flpyror cbctckot 
paia Kana cmo erviMTOBaan r i eaeBM3MjcKe comane y CBe- 
MMp. nouiTO cy to CMraanM eaeKTpoMame'me npopone 
ohm nyTyjy 6p3MHOM cbcthoctm uito 3HauM na cy ho 
cana ctmthm Ha pacTojaae oh oko 70 cbcthochmx ro- 
HMHa. Y Toj ccjiepn nocToju oko 4000 3Be3Ha. HapaBHO, 
cnmaa caa6n ca KBanpaTOM ynaaeHOCTM aaM Monce na 



CmiKa 3. nopyKa M3 1974. ro£MHe. Ha chmijm flo/ie 
je npMKa3aH pacnope^ jefli/im/ma m Hyna y o6iiMKy 
o6ojeHMx KBa^paTa. Ha chmijm rope je npMKa3 
jeAMHMqa m Hyna (6MHapHM 3ani/ic). 


ce neTeKTyje occttbmbmm panno-ameHaMa. 

Apyi M HOCMaau mh cjxip m a 14m je je cbccho m HaMep- 
ho iiocaai. I’oHMHe 1974. panMO-'i eaecKoiiOM y Apecn- 
6y (nopTopMKo) nocaai je hm3 MMiiyaca Ka 36njeHOM 
3Be3HaHOM jaiy M13 y ca3BC3l)y XepKyaec. Obo jaTO 
3BC3na cacTojn ce oh oko 300 000 3BC3na m ynaibfiHO 
je oh 3eMH>e 24 000 cbcthochmx ronMHa. BepoBaraoha 
na ce TaMO Haaa3M jenHa nme/inreHTHa BpcTa Koja 6m 
Moraa na npMMM cnmaa m na onroBopM Ha H>era m3ho- 
cm 50 npooeHara. Cnmaa je nocaai Ha raaacHoj ny>KM- 
hm on 12,6 cm (2380 MHz) uito 3HauM na ce Haaa3M y 
TaK03BaHOM BoneHOM OKHy. U,MBMaM3ai4Mja Koja 6m ra 
Moraa yxBaTMTM 25 974. tohmhc (!) Bnneaa 6m na ce oh 
cacrojM on 1679 jenMHMija m Hyna. OBne nonMite npn- 
na o MoryheM yHMBep3aaHOM je3MKy 3a KOMyHi/iKaui/ijy 
M3Meljy pa3HMHMTMX MHTCHMTeHTHMX BpCTa. 

HaynHMijM cy ce obmm MM'iameM 6aBMHM 60-tmx 
ronMHa obot BeKa. OanBep (BepHapn OanBep) je 1963. 
roHMHe npenao>KMO BpcTy ciiopa3yMeBan,a rne cy ocho- 
Ba npocTM cmm6ohm 3acHOBaHM Ha HajjenHOCTaBHMjeM 
CMCTeMy. EpojeBM 6m ce nncaan y Bi/iny jenMHi/ma m Hy- 
aa (TaKO ce cnmaa Monce HajaaKine caarn) hok 6m ce 
3a ocHOBy ny>KMHe m BpeMeHa y3eaa raaacHa ny>KMHa 
m cJipeKBCHonja cmmtob aHe nopyKe. Bpoj jenMHMija 
m Hyna 6m 6mo jenMHM MoryhM npoM3Bon HBa npocTa 
6poja. Kana, 6m ce Ta nopyKa nperBopnaa y hbohm- 
MeH3MOHanHM npMKa3, rne ny>KMHa m BMCMHa npnKa3a 
onroBapa tmm npocTMM 6pojeBMMa, ho6mhm 6mcmo 
CHMKy Ha Kojoj 6m 6mhc /(are ochobhc MHcJiopMaonje o 
nouiMH>aoijy nopyKe. Ha Toj ochobm je ypaljeH cnmaa 
nocaar 1974. tohmhc m3 Apecn6a. Bpoj jenMHMija m Hy¬ 
na m3hocm 1679 uito npenCTaBn>a npoM3Bon nea npo- 
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era 6poja 75 m 23. Ykohmko ce c;io>Ke m Hy/ie 

y npaBoyraoHMK obmx AMMeH3Mja rto6i/ijana 6 m ce cai/iKa 
3. Y npBOM pefly cy npMKa3aHM 6pojeBM oa jeflaH ao fle- 
ceT y 6MHapHOM CMCTeMy. Y flpyroM pefly cy npMKa3 aHM 
aroMCKM 6pojeBM neT ochobhmx rpaflMBMHMx eaeMCHa- 
Ta opraHCKe MaTepMje Ha 3 cmh>m: boaohmk, yra,eHi/iK, 
a30T, KMceoHMK m f|)ocf|)op. Hm>kc je war a CTpyKTypa ca- 
CTaBHMx je,n,MH>eH>a flHK. H3Mei)y crnanaoBaHor aaHya 
flHK HanMcaH je 6poj HyK/ieoTM^ay flHK motoa Koje je 
HOBeK HMja je bmcmhb war a ca H>eroBe flecHe CTpaHe. Bm- 
CMHa je M3pa>xeHa y jeflMHMi^aMa ra/iacHe Ay>KMHe eim- 
TOBaHor CMraana. Ca acchc CTpaHe je flaT 6poj n>yp,m Ha 
3eMjbn. Pefl motoa HOBeKa npeACTaBH>a CyrnieB cmctcm 
ca CyHLieM Ha ;icbom Kpajy. Tpeha imaHera oa CyHi^a je 
ys^Mi Hyi a m npe,n,CTaBB>a 3eMH>y, ca Koje je tobck. Ha 
Kpajy je flaTa cai/iKa paAMO-TenecKona ca Kor je noc/iar 
ci/ima/i m H>eroB npeHHMK y jeflMHMi^aMa ra/iacHe py'Ad/i- 
He Ha flHy c/imkc. 

OBfle ce nocraBTba jeflHO m/name. Kano 6 m flpy- 
ra BpcTa npoTyManMna OBy c/n/iKy? Mm to He 3HaMO. 
Mokcmo ce Ha,n,aTM p& cy ochobhm aKCMOMM MaTeMa- 
TMKe, 3aKOHM aTOMCKe c})M3MKe m 4>yHrtaMeHTM /ioh/ikc 
yHMBep3anHM. Ochobhc nocTaBKe paflMO-aHTeHe m H>eH 
pa .4 je 3acHOBaH Ha 3aKOHMMa Koje mm no3HajeMO, fla- 
k;ic. yKOHMKO ohm npMMe OBaj ci/ima/i 3HanM fla cy HaM 
ocHOBe MCTe m/im 6ap oii/nme. 

nouiTO 6 m MHTe;im eH4nja y M13 npnMn;ia OBaj 
ci/ima/i m iipaBM/iHO ra npoTyManMna noc/ia/in 6 m CBojy 
nopyKy, jep he 3HaTM no;io>Kaj oflaKTie je noc/iar. Mm 
heMO npMMMTM H>MxoBy nopyKy TeK 3a 50 000 roflMHa. 
fla tim he HaM OHfla OHa hchito 3Hawm? 

TpehM m 3a cafla noaieflH>M ap-ief|)eKa'i KojM je no- 
BeK noc/iao Ka 3Be3flaMa cy 6i/i/ie TpM Mane nnonMi^e. 
I Ioc;ie ocBajan>a Meceiia KpajeM 60 -mx roflMHa npo- 
iii/ioi BeKa nonena je epa Mcrpa>KMBaH>a, cnort>auiHMx 
ii/iaHera. Y TOKy 1972 . m 1973. roflMHe /iaHcnpaHn 
cy nMOHMp 10 m nMOHMp 11. IBmxob 3a,n,aTaK je 6 mo 
MCT pa>KMBaH»e imaHera M3a Mapca. Hmohmp 10 je 
hocmo 1103 /iaheHy nnonMi^y Kojy cy HanpaBi/mn Ca- 
raH (Carl Sagan) m flpejK (c/n/iKa 4). Ha Bpxy c/ii/ikc je 
npMKa3aH aTOM BOflOHMKa y flBa CTan>a. Atom boaohm- 
Ka npe/iaan m 3 jeflHor CTan>a y flpyro apawhn paflMO- 
HMHMjy Ha no3HaToj ra/iacHoj fly>KMHM oa 21 cm. OBa 
BenMHMHa je y3eTa Kao ocHOBHa jeflMHMt^a 3a fly>KMHy 
Ha nnoHMriM aok je per^MnponHa BpeflHOCT ynecraHO- 
ctm op 1420 MHz y3eTa Kao BpeMeHCKa jeflMHMt^a. M3a 
f|)nrypa MyiuKapya m >KeHe npMKa3aH je y nponopyi/ijn 
ca h>mxobom boimhmhom nMOHMp 10. Ha flHy c/ii/ikc je 
rt,aT CyHneB cmctcm ca iiyrarbOM nMOHMpa. U,eH'rpa;iHM 
rt,eo imom/iye 3ay3MMa op'iOK no;io>Kaja CyHya y o,d,ho- 
cy Ha 14 iiyacapa. KaKO to yBeK 6MBa, CaraH m flpejK cy 
HanaflHyTM op CTpaHe Mopa/mnx nypi/naHaya 3a HeflO- 
rtMnaH npMKa3 noBeKa. 

CrtMHHa imom/iya ce Ha/iaan Ha MMCMjaMa Bojapep 
1 m Bojayep 2 Koje cy aaHcnpaHe 1977. roflMHe. Ha tmm 
OK pyianM naonaMa je ca jeflHe CTpaHe npMKa3 c/ii/maH 
Kao Ha nnoHM nMOHMpa 10 aok ce Ha APyroj CTpaHM Ha- 
aaae ype3aHM 3ByKOBM 6nha ca 3eMn>e Mel)y KojMMa je 
m flpyrM 6paHAep6yniKM KOHyep r Baxa. Mokcmo caMO 



C/iMKa 4.11/iOHMqa Ha Ili/iOHi/ipy 10 ce ca^a Ha/ia3i/i 
Mi/mi/ijapaaivia Ki/moMeTapa oa 3en/iJbe. 

Aa, 3aMMcaMMO KaKO he pearoBaTM APyra 6nha Ha Ba¬ 
xa. 

Obc Tpn imow 3ajeAHO ca aeTaanyaMa cy jeAMHM 
a>yACKM ap'i ef|)aK'i n KojM cy HanycTMaM CyHneB cmctcm. 
IBMxoBa 6yAyhHOCT HMje aena. nocae HeMMaocpAHor 
6oM6apAOBaH>a kocmoikc npauiMHe m 3paKa Aohn he 
AO HeKor CMCTeMa Kpo3 HeKoaMKO CTOTMHa mmtimo- 
Ha roAMHa. BepoBaraoha Aa, mx HeKa onBi/mnaaui/ija 
npoHalje je 3aHeMapa>MBO Maaa. 

Maxo hmcmo ycnocTaBMaM KOHTaKT (axo ce to 
MKaAa m aotoam) 6ap cmo noKyrnaaM. EKcnepTM cy Beh 
i iowan Aa aHaaM3Mpajy KaKO 6 m KOHTaKT Morao Aa M3- 
raeAa. 

AnoKani/mca KOHTaKTa 

Jorn KaAa je flpejK 1974. toamhc nocaao nopyKy m 3 
Apecn6a OTBopnaa ce pacnpaBa y HayaHMM KpyroBMMa 
Aa an Tpe6a Aa o63HaHMMO Harne iiocTojan,e. HeKM Ha- 
yHHMt^M cy ce ynaainnan KOHTaKTa m H>eroBMx crn ypHO 
peBoayAMOHapHMx npoMeHa y caMMM CTpyKTypaMa 
HauiMx ApyruTaBa. HauncaHO je mhoio 036Ma>HMx Ha- 
yaHMx CTyAMja o MOi yhnM cyeHapnjnMa HenoBoa>HMx 
cycpeTa. MHBa3Mja m eKcnaoaTaiiMja oa CTpaHe cyne- 
pnopHMje pace je cacBMM Moryha. To 6ap noKa3yje 
ocBajame hobmx 3eMaa>a op CTpaHe eBponcKMx HapoAa 
nocae KoayM6a. MelpyrnM, ayTopMTeT KaKaB je Ca¬ 
raH CMaTpa Aa je cynepnopHMja paca crn ypHO mhoto 
MMpoa>y6MBMja. Y OBaj oiitummctoikm CTaB mokcmo 
caMO Aa BepyjeMO. Ilocrojn onacHOCT m op KyaTypHor 
rnoKa M3a3BaHor HaraMM npnaMBOM HaMa hobmx m noT- 
nyHO Heno3HaTMx KyaTypHMx, ctmhkmx nan APymTBe- 
hmx CTaBOBa m noraeAa. Ha Kpajy ce nocTaBa>a m nMTa- 
n>e 6MOxeMMjcKor oncTaHKa a>yAM ycaeA AOAnpa ca 
noTtryHO hobmm o6ani4MMa acMBOTa. IlMTame je KaKO 
heMO pearoBaTM Ha hobc BMpyce m haKTepnje, yKoaMKO 
yonuiTe MMajy Taj o6aMK. 

MelpyrnM OBaKBM CTaBOBM cy 6ap 3a caAa y 
MaiBMHM. no3MTMBHe CTpaHe KOHTaKTa 6 m 6 mhc HeBe- 
poBaTHe 6ap y 4 >m 3 mhkmm HayKaMa. Kao hito cmo bm- 
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fle/in npocTopHO-BpeMeHCKe pa3flamMHe y CBCMnpy cy 
orpoMHe y OflHOcy Ha Hac. KoHTaKT 6 m Tpajao ctotm- 
HaMa roflMHa no;iaKO Hac npMBMKaBajyfiM Ha nocrojaH>e 
flpymx BpcTa. Ann... 

nocae no/ia BeKa tmuimhc OHa je n flame caMO tm- 
uiMHa. MaKO ce meraMO no Meceuy, mameMO B03n;ia Ha 
Mapc, oc/iyniKyjeMO 3Be3fle n mameMO cnma/ie Hamer 
nocTojama HMuna hmcmo npoHain/in. HapaBHO, mm m 
flame BepyjeMO fla je peneHMiia MapTMHa PMca ( Martin 
Rees ) „HenocrojaH>e flOKa3a HMje flOKa3 HenocTojama” 
laqHa. 

Jli/iTepaTypa: 

1. Sklovski J.S.: 1989. Vasiona, zivot, razum, peto 
izdanje, Prosveta, Beograd 

2. SETI: 1979. Traganje za vanzemaljskim razumom, 
priredio i preveo Zoran Zivkovic, Svetlost, Kraguje- 
vac 

3. Asimov I.: 1989. Zivot u svemiru, Sfinga, Beograd 

4. Sagan K.: 1990.Kosmos, Polaris, Beograd, Izvori, 
Zagreb 

5. Raos N.: 1979. Daleki svjetovi, Skolska knjiga, Za¬ 
greb 


6. www.astrobiology.com 

7. seti.uws.edu.au 

8. www.coseti.org 

9. techinfo.jpl.nasa.gov/WWW/ExNPS/HomePage. 
html 

10. www.seti-inst.edu 

11. www.setileague.org 

12. www.setiathome.berkeley.edu 

OBaj pafl je nncaH nofl pyKOBOflCTBOM npocj). flp Je/ieHe 
Mn;iorpaflOB-TypnH y oKBMpy npeflMeTa „McTopMja m 
MeTOflMKa HacTaBe acTpoHOMMje”. 

Life beyond Earth? - 

Nenad Milovanovic 

Basic results concerning the extance of life beyond the 
earth are discussed. The paper is rather old, but it pres¬ 
ents the basic notions. 
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M5 - 36i/ijetio jaTO 



McTopuja 

36MjeHO jaTO M5 je npBM nyT yonno R>t{}>pmh Knpx ( Gottfri¬ 
ed Kirch ) M3 Bep/n/ma 5. Maja 1702. roflMHe m oimcao ra Kao 
„Mar;imiaciy SBesny” Ha>Ka;ioci, obo nocMaTpaite HMje 
o6jaB;bCHO m otkpmbcho je y nocMaTpanKOM HHCBHi/iKy tck HaKOH 

KMpXOBe CMpTM. 

LLlap;i Mecnje KojM je OBaj objexaT nocMarpao 23. Maja 1764, 
Kafla je y nocMaTpanKM hhcbhmk 3anMcao „Be;imiaHC'i BeHa Ma- 
r/iMHa, He canpxcM 3B£3fle, OKpyraa je. Y HobpMM n o c m aT p an k m m 
yc/iOBMMa BeoMa /iaKO ce iiocMarpa, nax m xpo3 pec}>paKTop oh 3 
MHHa, >KM>KHe flajbMHe jeHHe CTone”. 

IlocMaTpaHjMMa m3 1791. iohuhc, B i/i/i i/ijeM Xepme;i 3axrby- 
nyje fla je M5 ycTBapM 36MjeHO jaTO m ycneBa Ha yonn oko 200 
SBesfla m HOflaje „cpeHMiHH>M Heo jaia je Taxo 36MjeH Ha je HeMoryhe 
yoHMTM 3Be3He”. Xepme;iOB cmh, IJoh y CBojMM iiocMarpaibMMa 
oboi oOjeK'i a 3anMcao je „3Be3HeKoje caHMH>aBajy jaTO cy 11 ho 15 
MarHMTyfle, 36MjeHOCT jaia pacTe npeMa H>eroBOM oempy” 

Y nocMaTpHjMMa ;iopfla Poca npBM nyT ce ciiorvii/iiby hmmch- 
3Mje jaia m oho je npoueibeHO Ha 7 ho 8 /iyam-ix Mi/myra ca kom- 
naKTHMM oeH'i pa/iHi/iM hc;iom oh oko 1 nyHHe MMHyTe. 

OoTorpa^KKMM iiocMa-ipabbHMa m3 1918. tohmhc KepTMC 
saK;bybyje Ha je jaTO 12 /iybHwx MMnyra y npeHHMxy. 

lip omchtbmb e SBesfle cy npBM nyT yoneHe yjaxy tokom 1890- 
tmx m 3aKjbyHHO ca 1899. tohmhom m Bej/n/ijeenrvi iiocMa-i pabbHMa 
OTKpMB eHO mx je 85. flo 1959. tohmhc 6poj nocMaTpaHMx npoMeH- 
HjMbmx 3Be3Ha y jaiy ce noneo Ha 97. 

ACTpO(|>l/l3l/IKa 

36njeHO jaTO M5 ce Haaasn Ha ynarbeHOCTM oh 26 620 cbct- 
tiochmx roHMHa. IIpeam/iK jaia je 150 cbcthochmx roflUHa, a 
yr/iOBHH npenHMK je 20 nynHMx MMHyra. Oko ranaKTMHKor ueH- 
Tpa ce xpehe no eKcuempi/uiHoj op6mtm, na je Hajfla;ba Tanxa op- 
6mtc y OflHOcy Ha oemap ynaibeHa oh 150 000 cbcthochmx tohm- 
Ha.TpeHyTHa yuaibeHOCT je 20 000 cbcthochmx roHMHa. Maca jaia 
ce iipoueBbyje Ha oko 800 000 CyHHeBMx Maca. HajcjajHMje 3Be3He 
y jaiy cy 12.2 MaraHTyne. 

flo HaHac je y M5 HOCMa'i paHO 120 npoMeHTBMBMx 3Be3Ha tm- 
na RR Lyrae. Taxolje, yoneHe cy m na'i y;baci e hobc ca nepnoHOM 
oh 5.8 nacoBa m 4wiyK'i yai4njaMa y cjajy Msrvieljy 19.8 m 22.5 Mar- 
HMTyfle. Yohchm cy m „n;iaBM M3HamjM” (blue stragglers) TMna SX 
Phoenicis m fleceTMHa eK/ii/incm-ix flBojHMx 3Be3Ha. 

CiapocT OBor jaia ce iipooerbyje Ha 8.9 ho 10.6 MM/injapHM 
roHMHa. 
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npo<)>. AP CreBO LUeraH 

Kaieflpa 3a acrpoHOMi/ijy, 
MaTeiviaTMHKM cjjaKy/iTeT, Beorpafl 


KaneHflapM 

1/lHflMjcKM KaneHflap 

Kao pe3y;na'i pe(})opMe KaneHflapa 1957. H.e. 
MHflMjcKM Hai4MOHa;iHM Ka;ieH/(ap je (j)opMa«M30- 
Bao TiyHMCOTiapHM xa/ieH/jap y KojeM ce npecTyime 
roflMHe noflyflapajy ca npecTynHMM roflMHaMa y 
TperopMjaHCKOM KaneHflapy (Kommtct 3a pe(})opMy 
xaneHflapa, 1957.). Ila MnaK, noneTax je CaKa Epa, 
TpaflMLjMOHa/iHa enoxa MHflMjcxe xpoHO/iomje. Me- 
ceijMMa cy paTa TpaflMijMOHanHa m m e h a m ohm cy 
noMepeHM y oflHOcy Ha noweiaK rperopMjaHCKMx 
MeceijM (BMfleTM Ta6e;iy 1). 

Ocmm ihto je ycnocTaBMo rpaljaHCXM xa/ieH/jap 
Kommtct 3a pe(})opMy xaneHflapa je nocTaBMO npa- 
BMTia 3a Bepcxe xaneHflape, Koja 3axTeBajy panyHe 
KpeTaaa m nonoxcaja CyHija m Meceua. Ta6/i n ue 
BepcKMx npa3HMKa je iipmipeMn;io Me'iepeo;iom- 
ko oflen>eH>e m o6jaBn>yjy ce jeflHOM roflMHiH>e y The 
Indian Astronomichal Ephemeris. 

YnpKoc noKymaja fla ce ycnocTaBM je/^M hctbch 
KaxeHflap 3a ue/iy HHflMjy, nocToje pa3He Bapnja- 
AMje. TperopMjaHCKM xa/ieH/jap ce m paihe kopmctm 
y aflMMHMCTpaTMBHe CBpxe, a iipa3HMi4M ce join yBCK 
oflpe^yjy npeMa noKpajMHaMa, pe/inrnjn m Tpapvnpm- 

jM. 

ripaBi/Mia 3a rpa^aHCKy ynoTpe6y 

roflMHe ce panyHajy op Caxa Epe; CMaTpa ce pa. 1. 
Caxa noHMH>e ca eKBMHOKLiMjeM 79. H.e. Pe(})opMMcaH 
MHflMjcKM KaxeHflap noHMH>e ca Caxa EpoM 1879. hito 
oflroBapa 22. MapTy 1957. H.e. HopMa;me i o^mhc MMajy 
365 flaHa a npecTynHe 366 flam. Y npecTynHoj toamhm 
jeflaH yMeTHyT flaH ce flOflaje Ha xpaj xaneimapa. fla 6 m 
oflpeflMHM npecTynHe roflMHe, npBO flOflajTe 78 Ha Caxa 
roflMHy. Axo ce 36np Moxce noflenMTM ca 4, roflMHa je 
npecTynHa, ocmm axo je 36 mp My/nwi/i op 100. Ta6e;ia 
1 npMxa3yje cnMcax mcccum m h>mxob oflHOC npeMa Me- 
ceijMMa TperopMjaHCXor xa;ieH/(apa. 

3aflpxcaHa je Heflen>a op cepaM pana, noTnyHO no- 
Be3aHa ca 3anaflHOM HefleibOM. flaHM Texy ofl noHohn 
po noHohn. 

OcHOBe BepcKor Kanetiflapa 

Bepcxn npa3HMi4M cy oflpeljeHM ;iyHnco;iapHHM 
xaneHflapoM xojn ce 3acHMBa Ha panyHMMa CTBapHMx 
nonoxcaja Cyra^a m Meceua. Kao hito he ce bh^ctm, 
BehMHa npa3HMxa cy oflpeljeHor MeceneBor pacywa 


AaHM y Mecei^y 

KOpe/iaijuja ca MHfli/ijcKi/iM u 
rperopujaHCKMM Mecei^MMa 

Caitra 

30* 

Caitra 1 

22.* MapT 

Vaisakha 

31 

Vaisakha 1 

21.anpun 

Jyaistha 

31 

Jyaistha 1 

22. Maj 

Asadha 

31 

Asadha 1 

22. jyH 

Sravana 

31 

Sravana 1 

23. jyn 

Bhadra 

31 

Bhadra 1 

23. aBrycr 

Asvina 

30 

Asvina 1 

23. cenTeM6ap 

Kartika 

30 

Kartika 1 

23. OKTo6ap 

Agrahayana 

30 

Agrahayana 1 

22. HOBeM6ap 

Pausa 

30 

Pausa 1 

22. aeiieM6ap 

Magha 

30 

Magha1 

21.jaHyap 

Phalguna 

30 

Phalguna 1 

20. <|>e6pyap 


* y npecryriHoj rofli/mii Caitra uivia 31 pfin, a Caitra 1 
oflroBapa 21. MapTy. 

Ta6ena 1. 

(tmtxmc); peTXO cy flaTM 3a oflpeljeHM cyHneB paryM. 
Merope xoje cy OBfle npeflCTaBibeHe iipeiiopymio je 
Kommtct 3a pefjjopiviy xaneHflapa, 1957. Ohc c/iy- 
xce xao ocHOBa 3a xaneHflap o6jaBH>eH y The Indian 
Astronomical Ephemeris. Ila Mnax, mhotm ;ioxa;mn 
tbopam xaxeHflapa ynoTpehibaBajy 'ipa/(Mi4MOHa;iHe 
aeTpoHOMexe xoHLieme m (jiopMyxe, a Hexe op h>mx no- 
TMny join m3 1500. 

Kommtct 3a peiJiopMy xaneHflapa je HaMepaBao pa 
ycxxaflM TpaflMAMOHaxHy xaneHflapcxy npaxcy ca mo- 
flepHMM acTpoHOMCXMM xoHijenTMMa. IlpeMa h>mxobmm 
npeflxo3MMa, upeueciija ce y3MMa y o63Mp, a npopany- 
hm nonoxcaja Cymja m Mecei^a cy 3acHOBaHM Ha Tan- 
HMM MOflepHMM MCTOflaMa. CbM aCTpOHOMCXM npopa- 
nyHM ce o6aBn>ajy y oflHOcy Ha U,empa/iHy ciaHimy Ha 
MCTOHHOj XOHTMTyflM Ofl 82°30' M CCBepHOj XaTMTyflM op 
23° 11'. Y Bepcxe CBpxe cyHneBM pann ce panyHajy op 
mnaaa po 3a;ia3a CyHija. 

CyHneB Mecei4 je pe^mm/ican xao nmepBa/i 
xojn je noipe6aH cyH^eBoj iipnBn/(Hoj nomynypn 
pa ce noBeha 3a 30°, hito oflroBapa npo;ia3y Cyra^a 
xpo3 30flMjaHXM 3Hax (rasi). rlone-mu Meceu roflMHe 
Vaisahka, noHMH>e xa^a je CTBapHa ;iOHm-i y/(a CyHLia 
23°15' (BMfleTM Ta6e;iy 2). nouiTo je 3eMjbMHa op6m a 
enMnTMHHa, flyxcMHa Meceua Bapnpa op 29.2 po 31.2 pa- 
Ha. Cbm xpaTXM MeceijM ce jaBaH>ajy y flpyroj hohobmhm 
roflMHe oxo BpeMeHa iipo/iacxa 3eMn>e xpo3 nepMxex. 

JlyHapHM MeceuM cy MepeHM op jeflHor Mxaflor 
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CyHHeBa noHri/iTy/ia Ha 
noHCTKy npo/iefia (° ’) 

npi/i- 

6/ii/ukho 

Tpajaibe 

Meceiia 

npi/i6ni/UKHO 

rperopi/ijaHCKi/i 

flaTyM 

Vaisakha 

2315 

30.9 

13. anpi/111 

Jyestha 

5315 

31.3 

14. Maj 

Asadha 

8315 

31.5 

14.jyH 

Sravana 

11315 

31.4 

16. jyn 

Bhadrapada 

143 15 

31.0 | 

16. aBryci 

Asvina 

173 15 

30.5 

16. cenTeM6ap 

Kartika 

203 15 

30.0 

17. OKTo6ap 

Margasirsa 

233 15 

29.6 

16. HOBeM6ap 

Pausa 

263 15 

29.4 

15. aeiieM6ap 

Magha 

293 15 

29.5 

14. jaHyap 

Phalguna 

323 15 

29.9 

12. <}>e6pyap 

Caitra 

353 15 

30.3 

14. MapT 


Ta6e/ia 2. 


Meceiia ho npyror (Ma.ua HeKe rpyne paiyHajy oh ny- 
Hor Meceiia). CBaKOM nyHapHOM Meceiiy je h^to MMe 
cymieBOi Meceiia y komc noHMH>e nyHapHM Meceii- IIo- 
iiito je Behi/ma nyHaiinja Kpaha oh cymieBOi Meceiia, 
nocToje cymieBi/i mccoim y KojiiMa ce nojaBe nna M/ia- 
Ha Meceiia. Y obom cnynajy, 06a /iyHapHa Meceiia ho- 
ce mcto MMe, ann je npBM Meceii oimcaH npetJwKCOM 
adhika, mhm yMeTHyT. TaKBa ronMHa mm3 13 nyHapm/ix 
MeceiiM. Adhika Meceiin ce nojaBn>y CBaKe nee mhm 
Tpo roHMHe upaTehn mohc/i ouncaH Mctohobmm 1414- 
KHycoM mhm join KOMimeKCHoje 111/iK/iycoM MeceneBMx 
MeHa. 

Pel)e he ce nojaBMTM roflMHa y Kojoj he KpaiaK 
cyHneB Meceii iipohn 6e3 Mnanor Meceiia. Y obom 
cnynajy, hmc cyHneBor Meceiia ce He nojaBn>yje y 
KaneHnapy 3a Ty roflMHy. TanaB HeiipaBi/inaH Meceii 
(ksaya) ce MO*e nojaBMTM caMO y MeceiiMMa 6nmy 
npo/iacKa 3eMH>e Kpos iiepoxe/i. Kao KOMiieHsaiii/ija, 
Meceii y cnenehoj hohobmhm ronMHe he mmbtm nea 
nyHa Meceiia, Tano na he ronMHa m nan>e mmetm flBa- 
HaecT nyHapHMx MeceiiM. Ksaya Meceui/i Mory 6mtm y 
pasMany oh /(CBe'i Haeci ronMHa, a Mory ce nojaBMTM m 
Ten nocne 141 roflMHe. 

/IyHaonje cy no/(e;i>eHe Ha 30 tithis mhm /iyHap- 
hmx naHa. Cbekm tit hi je necftnHncaH BpeMeHOM Koje 
je noTpehHO na ce hohi myna Meceiia noBeha 3a 12° 
BMine oh HOHrMTyne Cym^a. Tano /(y>KMHa thitia mo- 
>xe na Bapnpa oh oko 20 h ho CKopo 27 h . Y Tony cjrase 
noBehaBan>a, thitisi ce 6poje oh 1 no 15 ca 03H3K0M 
Sukla. Thitisi y <}>a3M CMan>MBan>a cy 03HaneHM ca Krsna 
m oneT ce 6poje oh 1 ho 15. CeaKOM naHy je nonen>eH 
6poj thitia Kojn je y Tony y BpeMe n 3/1 as a Cymia. Ilo- 
HeKana KpaiaK thiti he noneTM nocne n 3/1 as a Cymia m 
3aBpinMTM ce npe cneneher ns/iasa. Chmhho, nyrn thiti 
MO>Ke na 3axBaTM nna n 3/1 as a. Y npBOM cnynajy, 6poj 
je M30CTaBH>eH m 3 6pojan>a naHa. Y npyroM ce pen mi 
6poj naHa npeHOCM y cnenehn naH. 


Mcropi/ija 1/lHflMjcKor Kanetiflapa 

McTopnja KaneHnapa y MHHnjn je BeoMa c;io>Ke- 
Ha ycnen KOHTMHyMTeTa MHHnjcKe unBn/insaonje m 
yrraiaja pa3HMx Ky/nypa. CpennHOM 50 -mx Kana je 
Kommtct 3a pe4>opMy KaneHnapa HanpaBMO chmmek 
CT an>a, nociojano je y yno'ipe6n oko 30 KaneHnapa 3a 
BepcKe npa3HMKe MHnyca, Bynncia m IJai/iHi/iCTa. He- 
km oh h>mx cy ce kopmctmhm m 3a rpaljaHCKe noi pe6e. 
Obm KaneHnapn cy 6 mhm ocHOBaHM Ha 3ajeflHMHKMM 
npMHiiMnMMa, Mana cy HMajiM ;ioKa;me KapaK'iepw- 
CTMKe onpel)eHe naBHO ycTaHOBn>eHMM oOnnajMMa m 
acTpoHOMCKOM npaKCOM /iOKa/mi/ix TBopaiia Kanem 
Hapa. Ocmm Tora, MycHMMaHM y MHHMjM cy kopmctm¬ 
hm McnaMCKM KaneHnap, a MHflMjaca Bnana je Kopn- 
CTMna FperopMjaHCKM KaneHnap 3a anMMHMCTpaTMBHe 
CBpxe. 

Pane anysrije Ha nyHi/iconapHir Ka/ieHnap ca 
yhaneHMM MeceiiMMa cy Hal)eHe y eny Pr Bena, Koja 
narapa nee xi/in>ane ronMHa n.H.e. /Imepaiypa oh 
1300. n.H.e. ho 300 H.e. naje 6;in>Ke i/mcjx>pMaiii/ije. 
IIeToroHMiHH>M HyHMConapHM KaneHnap ycK/ial)i/iBao 
je cyHneBe tohmhc ca cmhohmhkmm m CMnepMHKMM 
MeceiiMMa. 

MHHMjcKa acTpoHOMMja je nperpnena onuiTy 
pe4>opMy y npBMx hckohmko croneha H.e. Kana je 
nocTao no3HaT HanpenaK y b aBMHOHCKoj m rpnKoj 
acTpoHOMMjM. YcBojeHe cy hobc KOHCTaHTe m Mone- 
hm 3a Kpei aibe Cymia m Meceiia y Tpanmii/iOHa/moj 
KaneHflapcKoj npaKCM. To je 6mho m3hcto y acrpoHOM- 
ckmm cnMCMMa tot no6a no3HaTMM Kao Siddhantas, oh 
Kojnx cy mhotm HecTanM. Surya Siddhanta, Kojn je Ha- 
CTao y neTBpTOM cronehy, a aiKypnpaH je y cnenehi/iM 
CTonehMMa, yTMiiao je Ha TBopiie KaneHnapa y MHHMjM 
CBe ho, a m noc/ie pe<}>opMe KaneHnapa 1957. H.e. 

IlMHrpe ( Pingree ), 1978 naje npernen pa3Boja Ma- 
TeMaTMHKe acTpoHOMMje y MHnnjn. Mana ce He 6aBM 
HMpeKTHO KaneHHapMMa, OBaj Marepi/ijan je HeonxoHaH 
3a noniyHO pa3yMeBan>e MCTopnje MHHMjcKMx KaneH- 
flapa. 

KuHecKu KaneHflap 

Kmhcckm KaneHnap je nyHMeonapHM Ka;ieH/(ap 
3acHOBaH Ha npopanyHMMa nonoiKaja Cymia m Mece¬ 
iia. MeceiiM oh 29 m 30 naHa noHMH>y Ha naHe acrpo- 
homckmx MHaflMx Meceiia, ca jeflHMM yMeTHyTMM- 
MHTepKanapHMM MeceiiOM Kojn ce nonaje CBaKe nne mhm 
TpM roHMHe. IlomTO je KaneHnap 3acHOBaH Ha npaBMM 
noHOHcajMMa CyHiia m Meceiia, l aqHOCi KaneHnapa 3a- 
bmcm oh TanHOCTM acTpoHOMCKMx Teopnja m npopany- 
Ha. 

Mana ce TperopMjaHCKM KaneHnap kopmctm y 
HapoHHoj penyOnraiM Kmhm y anMMHMCTpaTMBHe 
CBpxe, TpanMiiMOHanHM Kmhcckm KaneHnap ce kopmctm 
3a onpel)MBaH>e npa3HMKa m o/(pel)MBaibe BpeMeHa 3a 
noH>onpMBpeHHe aKTMBHOCTM y npoBMHiiMjM. Kmhcckm 
KaneHnap iaKol)e ynoTpe6n>aBajy KMHecKe 3ajenHMiie 
njopoM CBeia. 


KAJlEHflAPH 


BacMOHa 




He6ecKaCTa6na 

3eMan>CKe rpaHe 

jia 

zi 

naijOB 

yi 

chou 

BO 

bing 

yin 

iwap 

ding 

mao 

3Gl\ 

wu 

chen 

3Maj 

ji 

si 

3Mi/ija 

geng 

WU KOH> 

xin 

wei 

OBija 

ren 

shen 

MajMyH 

gui 

you 

nepafl 


XU 

nac 

1 

hai 

CBUH>a 


_Ha3iiBM roflMHa 

1. jia-zi 

16. ji-mao 

31.jia-wu 

46. ji-you 

2. yi-chou 

17. geng- 
chen 

32. yi-wei 

47. geng-xu 

3. bing-yin 

18. xin-si 

33. bing- 
shen 

48. xin-hai 

4. ding- 
mao 

19. ren-wu 

34. ding- 
you 

49. ren-zi 

5. wu-chen 

20. gui-wei 

35. wu-xu 

50. gui- 
chou 

6. ji-si 

21.jia-shen 

36.ji-hai 

51.jia-yin 

7. geng-wu 

22. yi-you 

37. geng-zi 

52. yi-mao 

8. xin-wei 

23. bing-xu 

38. xin- 
chou 

53. bing- 
chen 

9. ren-shen 

24. ding- 
hai 

39. ren-yin 

54. ding-si 

10. gui-you 

25. wu-zi 

40. gui- 
mao 

55. wu-wu 

ll.jia-xu 

26. ji-chou 

41. jia-chen 

56. ji-wei 

12. yi-hai 

27. geng- 
yin 

42. yi-si 

57. geng- 
shen 

13. bing-zi 

28. xin-mao 

43. bing-wu 

58. xin-you 

14. ding- 
chou 

29. ren- 
chen 

44. ding- 

59. ren-xu 

15.wu-yin | 

30. gui-si 

45. wu- 

shen 

60. gui-hai 


Ta6e/ia 3. 


ripaBu/ia 

He nocTojM noce6iia none-ma enoxa 3a panymiBe 
roflMHa. Y MCTopMjcKMM cnMCMMa flaTyjvoi cy cnem«J)M- 
KOBaHM 6pojaH>eM flam y miK/iyciiMa ca ochobom mecT 
m 6 pojaH>eM roflMHa m 3 peflocnefla epa Koje cy ycraHO- 
bmam BTiaflajyhM MOHapcM (BMfleTM KacHMjM ofleibaK). 

I^MKyiyc Ofl 60 roflMHa ce cacTojM op, MMem xoja 
cy CTBopeHa ynapMBaifeeM MMeHa m 3 Ancre op pecer 
He6ecKMx c r ia6a;ia ca MMeHMMa m 3 Ancre ofl flBamecr 
3eMa;bCKnx rpaHa, iiparehi/i pe.ii, par y Ta6e;in 3. MMeHa 


He6ecKnx c r ia6aaa ce He npeBOfle (kmhcckm smfli/i), aok 
cy 3eMaa>CKe rpaHe MMeHa 12 >KMBOTMH>a. Ilocae uiecT 
noHaBibaifca „cia6aa” m neT nomBn>aH>a „rpam”, kom- 
iiaeTHM 4MKayc napoBa je 3aBpuieH, nonnrbe hobm miKayc 
Iloneim roflnm (jia-zi ) jeflHor op 4MK/iyca noaeaa je 2. 
(j>e6pyapa 1984. 

flaHM ce paqymjy ofl noHohn flo noHohn. npBM paH 
KaaeHflapcKor Mece4a je pan y KOMe je npopaayHai o fla he 
ce nojaBMTM acTpoHOMCKM MAafl Mece4 (K0HjyHK4Mja). 
nouiTO je npocenHM pa3Max M3Mel)y cyK4ecMBHMx wiapox 
Mece4a iipn6an>KHO 29.53 ash a. Mece4M cy ofl 29 mam 30 
flam. Mece4M cy OflpeljeHM OpojeBMMa ofl 1 flo 12. Kafla 
ce flOflaje yMeTHyT Mece4 oh hocm 6poj npeTxoflHor Mece- 
4a, aim je osHaaeH Kao yMeTHyT. Jeflm o6naHa roflnm op 
flBamecr Meccan MMa 353, 354 mam 355 flam; npecrynm 
roflMHa MMa TpMHaecT Mece4M ca 383,384 mam 385 flam. 

Ycaobm 3a flOflaBafte Mece4a cy Oflpe1)eHM MHTepBa- 
aoM nojaBe Maaflor Meceua y oflHOcy m fleaoBe TponcKe 
roflMHe. TponcKa roflMHa je noflerbem m 24 cymieBa wia- 
m, y cerMeme ofl 15° cymeBe noni rn ype. Obm acaobm cy 
ynapeHM ca flBaHaecT fleohHMx aaaHOBa (Jieqi ) m flBamecT 
raaBHMx aaaHOBa ( Zhogqi ), Kao hito je npMKa3aHO y Ta6e- 
aM 4. Obm aaaHOBM cy 03HaaeHM OpojeBMMa m flara cy mm 
MMeHa Me'iepeoaoiiiKa mam ce30HCKa. Y npMMepMMa KojM 
CAefle paflM nojeflHOcraBn>eH>a maHOBM cy osHaaeHM ca 
C m n Koje npaTM 6poj. Ycaefl camhtmhhoctm 3eMA>MHe 
op6me pa3MaK M3Mel)y cymeBHx maHOBa ce MeH>a ca 
rOflMIHHjMM flo6iiMa. 

PeijyepeHTHM paflOBM flajy pa3m npaBMAa 3a ycraHO- 
BybaBai+,e flam HoBe roflMHe m 3a yMeraibe y nyHnconap- 
hm KaAeHflap. IIohito je KaAeHflap y noneiKy 3acHOBaH 
m npeTnocTaB4M fla je Kpciam CyH4a jeflmKO no 
roflMiHHjMM flo6iiMa, o6jaBA>em npaBMAa cy necro HeafleK- 
Ba-raa 3a cne4MjaAHe oiymjeBe. CAefleha npaBMAa ce Tpe- 
Hyrao KopMCTe 3a ocHOBy KaAeHflapa. 

1. npBM flaH Mece4a je flaH rnfla ce nojaBA>yje MAafl 
Mece4. 

2. OhMHHa roflMHa MMa flBameci AympHMx Mece4M; 
MHTepKaAapHa roflMHa MMa TpMHaecT AyHapHMx Me- 
ce4M. 

3. 3mmckm coACTM4Mj (nnaH n-11) yBeK nafla y 11. Me- 
ce4. 

4. Y MHTepKanapHoj roflMHM, Mece4 y KOMe HeMa 
rnaBHor ^nam je yMeTHyT Mece4. Oh je ao6mo 
6poj npeTxoflHor Mece4a, ca 03HaK0M yMeiaita. 
Ako flBa Mece4a roflMHe ca yMerarbeM He caflpxce 
rAaBHM L i/iaH, caMO ce npBM Mece4 nocne 3MMCKor 
C0ACTM4Mja CMaTpa yMemyiMM. 

5. IIpopaqyHii cy flaTM 3a mctohhm MepMflMjaH Ha 
120°. 

Bpoj Mece4M o6mhho oflroBapa 6pojy rAaBHMx 
nnaHOBa Kojn ce nojaBibyjy y TOKy Mece4a. Y peTKMM 
CAynajeBMMa, nocToje Mece4M Kojn MMajy flBa rnaBm 
^nam, ihto flaje pe3yATaT fla HeyMemyT Mece4 Hehe 
MMam iviaBHii L i/iaH. Obm cnymjeBM ce Mory peuiMTM 
CTpMKTHOM npMMeHOM npaBMAa 2 m 3. OBa aTnnnHHa 
CMTya4Mja je fla'i a y 2. npMMepy. 


BacHOHa 


KAJlEHflAPM 




H/iaH* 

H33MB 

CyHneBa jiOHrMTyqa 

npM6/1M>KHM 

IperopMjaHCKM 

flaTyiw 

npM6/iM>KHO Tpajaibe 

C-1 Lichun 

noneTaK nponeAa 

315 

4. 4>e6pyap 


n-1 Yushui 

KM 111 He BOfle 

330 

19. <|>e6pyap 

29.8 

C-2 Jingzhe 

6y1jeit>e MHcexaTa 

345 

6. iviapi 


n-2 Chunfen 

nponefiHM 

eKBUHOKI^Ilj 

0 

21. MapT 

30.2 

C-3 Qingming 

HI1CTI1 cjaj 

15 

5. anpM/i 


n-3 Guyu 

>KMTH3 KM Ilia 

30 

20. anpMii 

30.7 

C-4 Lixia 

noneTaK neTa 

45 

6. Maj 


n-4 Xiaoman 

Ha/iMBaH>e >kmt3 

60 

21. Maj 

31.2 

C-5 Mangzhong 

>kmto y Knacy 

75 

6- jyw 


n-5 Xiazhi 

/ieTH>l/l CO/ICTIIL^Ilj 

90 

22-jyH 

31.4 

C-6 Xiaoshu 

Mana BpenuHa 

105 

7.jyn 


n-6 Dashu 

Be/iMKa Bpe/iMHa 

120 

23. jyn 

31.4 

C-7 Liqiu 

noneTaK jeceHM 

135 

8. aBrycT 


n-7 Chushu 

rpaHMi^a BpeniiHe 

150 

23. aBryci 

31. 

C-8 Bail 

6ena poca 

165 

8. cenTeM6ap 


n-8 Quifen 

jeceit>M eKBMHOKflMj 

180 

23. cenTeM6ap 

30..... 

C-9 Hanlu 

xnaflHa poca 

195 

8. OKTo6ap 


n-9 Shuangjiang 

naflait>e ivipasa 

210 

24. OKTo6ap 

30_ 

C-10 Lidong 

noneTaK 3MMe 

225 

8. HOBeivi6ap 


n-10 Xiaoxue 

Manii CHer 

240 

22.HOBeM6ap 

29. 

C-11 Daxue 

Ben ii km CHer 

255 

7. qeqeM6ap 


n-11 Dongzhi 

3MMCKM COnCTI/lfll/lj 

270 

22. qeqeM6ap 

29..... 

C-12 Xiaohan 

Mana xnaflHofia 

285 

6. jaHyap 


n-12 Dahan 

BenMKa xnaflHofia 

300 

20. jaHyap 

29...... 


* HnaHOBM cy K/iacM<|>MKOBaHM Kao fleo 6 HM (Jieqi) mum rnaBHM ( Zhonggi ), npalieHM 6 pojeM H/iaHa 


Ta6e/ia 4. 

ripuiviep 1 (Ti/ini/maH c/iynaj): 

Hahn IpeoropnjaHCKM wai yM Kwhcckc Hobc roRMHe 

1990. 

3mmckm coBCTMiinj (itkibhm l i;iaH 11) ce nojaBybyje 22. 
HeueiviOpa 1990, a HoBa roflMHa Ha mm npe Tor ^a-ryivia je 
17. weueiviOpa. OflaBfle mtokcmo cacraBMTM oiefleJiy r ia6eay. 


Mnafl Meceu 

17. qeqeM6ap 
1990. 

Meceu 11. 

n-ii 

22. qeqeM6ap 

3MMCKM 

CO/lCTMUMj 

C-12 

6. jaHyap 


Mnaq Meceu 

16. jaHyap 1991. 

Meceu 12. 

n-i 2 

20. jaHyap 


C-1 

4.4>e6pyap 


M/iaq Meceu 

15.4>e6pyap 

Meceu 1- 

n-i 

19. <|>e6pyap 


C-2 

6. MapT 


M/iaq Meceu 

16. MapT 

Meceu 2. 


KMHecKa HOBa roflMHa iia^a 15. <J)e6pyapa. Y obom ne- 
pMOfly HeMa yMeTHyTMx (wmepKa/iapHHx) Meceuw. 

flpi/nviep 2 (aTi/ini/maH c/iynaj): 


Haf)M Ipeoropi-ijaHCKM wai yM Rmhcckc HoBe ro- 
HMHe 1985 H.e. 


Mnafl Mecefl 

22. qeueM6ap 
1984. 

Meceu 11. 

n-n 

22. qeueM6ap 

3MMCKM 

COnCTMflMj 

C-12 

5. jaHyap 1985. 


n-i 2 

20. jaHyap 


Mnafl Meceg 

21. jaHyap 

Meceu 12.? 

C-1 

4.4>e6pyap 


n-i 

19. «|>e6pyap 


M/iau Meceu 

20. «|>e6pyap 

Meceu 12. mh- 
repKanapHM? 

C-2 

5. MapT 


MJiaq Meceu 

21. MapT 

Meceu 1.? 


21. MapT 



KAJlEHflAPH 


BacHOHa 










3mmckm co/ictmlimj m jwiap, Mecei^ ce nojaB;byjy 22. fle- 
4CM6pa 1984. 

IlpBa TeuiKoha je fla Meceo 11 ma o6a r/iaBHa 
l i;iaHa 11 m 12. TaKolje heMO bmactm p a Meceo kojm 
noHMH>e 20. (J)e6pyapa He MO*e 6 mtm MHTepKa/iapHM. 
Obo ce OTKpMBa Ha/ia>KeibeM cnefleher co/idM4Mja, 
kojm ce Mopa nojaBMTM y 11. Meceijy m npoBepoM 6poja 
jwiaflMx Meceija. 1985,11-11 ce nojaBibyje 22 fleijeM6pa, 
a M/iap Meceo kojm noHMH>e y 11. Meceijy ce nojaB;byje 
12. AeoerviOpa. MflyhM yHaipar, y 1985. Ha;ia3MMO M/ia- 
se Meceije 13. HOBeM6pa, 14. oKTo6pa, 15. cenTeM6pa, 
16. aBrycTa, 18. jy;ia, 18. jyHa, 20. Maja, 20. anpo/ia, 21. 
MapTa, 20. <J>e6pyapa m 21. jaHyapa. IIohito ima caMO 
ABaHaecT Miiapox Meceija or 11. Meceija 1984. flo 11. 
Meceija 1985, HeMa Mecra 3a MH'iepKa/iapHM Meceij. Ta- 
ko fla je iipaBM;ma ceKBeHija MeceijM caefleha: 


Miiafl ivieceg 

22. fle4eivi6ap 
1984. 

Mece4 11. 

n-11 

22. aeL|eM6ap 

3MMCKM 

COHCTI/141/lj 

C-12 

5. jaHyap 1985. 


n-12 

20. jaHyap 


Miiafl iwecen 

21. jaHyap 

MeceL( 12. 

C-l 

4. <]>e6pyap 


n-i 

19. <]>e6pyap 


Mfiafl ivieceg 

20. <]>e6pyap 

Mece4 1. 

C-2 

5. MapT 


Miiafl Meceq 

21.MapT 

Meceij 2. 

n-2 

21. MapT 



KMHecKa HoBa roflMHa, npeMa TOMe, nafla Ha 20. 
4>e6pyap 1985. 

YonuiTe, npBM KopaK upo npopanyHy KMHecKor 
Ka/ieH^apa je fla ce npoBepM nocTojaH>e ioamhc ca 
yMeTaaeM. Obo ce MO*e ypaflMTM oflpefjMBaibeM flary- 
Ma 3MMCKor coHCTMijMja m 11. Meceija npe m/im nepMOfla 
3a Kojn cmo 3aMHTepecoBaHM, m 33tmm 6pojaH>eM mh- 
TepBeHTHMx M/iapox Meceija. Hecro ce ny6/iMKOBaHe 
r ia6e;ie kmhcckmx Ka/ieHflapa He c;ia>Ky ca CTBapHMM 
KMHecKMM Ka/ieH^apoM. Hckc ra6e/ie cy 3acHOBaHe Ha 
cpeflH>MM, m;im ynpomheHMM, KpeTaH>MMa CyHija m Me- 
ceija. Hexe cy npopanyHare 3a flpyre MepMflMjaHe, a He 
3a 120° mctohho. Hexe caflp*e npaBM/io fla jeflaHaecTM, 
ABaHaecTM m npBM Meceij HMcy HMKafl upaheHM yMer- 
HyTMM MeceooM. Obo HeKafl HMje HaBCflCHO Kao npa- 
bmtio, Beh je nooieflMija 6p3e npoMeHe cyHneBe /iohim- 
ryfle Kafla je 3ervuba 6;iM3y nepoxe/ia. OBaKaB MCKa3 je 
HencnpaBaH Kafla ce Kperaiba CyHija m Meceija l a^iHO 
panyHajy. 

1/lcTopuja KnHecKor Ka/ieHflapa 

y Kmhm je Ka;ieHAap 6 mo cbctm flOKyMCHT, oioh- 
3opMcaH m o6HapoflOBaH op anapapa. Bmilic op 2000 
roflMHa Actpohomckm 6opo je owpxoBao acTpoHOMCKa 


iiocMa-ipaBba, npopanyHaBao acTpoHOMCKe floraljaje 
Kao hito cy noMpaneiba, o6jaB;i,MBao acTpoHOMCKa 
npeflBM^aH>a m owpxoBao Ka/ieHflap. YcnemaH Ka/ieH- 
A,ap HMje 3HanMO caMO 3aflOBo;bCH>e npaKTMHHMx no- 
Tpe6a Beh je m noTBpl)MBao caaraibe He6a ca flBopoM 
MMnepMje. 

AHa;iM3e npeocra/iMx acTpoHOMCKMx 3anMca 
onMcyjy npoponKM Kmhcckm ;iyHMCo;iapHM KaneHflap, 
ca y6aijMBaH>eM /iyHapHMx MeceijM, yHaipar nan flo 
AMHacTMje Shang y HeipHaecroM cro/iehy n.H.e. Pa3He 
cxeMe yMC'i aBba cy ce pa3BM;ie y paHMM KaaeHflapMMa, 
yKAjynyjyhM 19-oroflMHiH>e m 76-roflMHiH>e (j)a3He 14M- 
K;iyce Kojn cy nocra/iM no3HaTM Ha 3anap,y Kao Me-ro- 
hob 4MK;iyc m Callipic- ob oMK/iyc 1 . 

M3 HajpaHMjnx 3anMca ce bhrm fla je no^ieiaK 
roflMHe 6 mo upo M/iaflOM Mece4y 6;iM3y 3MMCKor 
coHCTM4Mja. M36op Mece4a KojMM je no i iMH>a/ia ro¬ 
flMHa Bapopao je ca mcctom m BpeMeHOM. IIpo Kpajy 
Apyror cto/i eh a n.H.e. yci aHOB;beHa je npaKca, Koja ce 
HacTaB/Ba m flaHac, fla 3 mmckm co/icrn4nj 6yse y 11. Me- 
ce4y. OBa pe<j)opMa je yBe/ia m cmctcm MHrepKaaaoMje 
- yMC'i aBba rfle cy flaryMM Mnaflor Mece4a iiopefjeHM 
ca 24 cyHneBa l i/iaHa (bmactm OAe;i>aK Aa;i>e). MnaK, 
npopanyHM cy 6 m;im 3acHMBaHM Ha cpeflH>MM 
KpeTaH>MMa Koja cy npoM3M;ia3M;ia m 3 OApeljeHMx 
OflHOca. HeyjeflHaneHOCT Kpe'iaBba Mece4a je 6o;ia 
y3C'i a y o63Mp jom y ceflMOM BeKy H.e., a;io cyHne- 
Ba cpeflH>a /iorn o'i yAa je KopMHiheHa 3a npopanyHe 
cyHneBMx HTiaHOBa CBe so 1644. 

IbflMHe cy panyHaie m 3 cyKoecoja epa Koje 
cy ycTaHOBMTiM y to BpeMe BnaflajyhM MMnepaTO- 
pn. Mafla 6 m flona3aK jeflHor MMnepaiopa 3HanMO 
OTnoHMH>aH>e HOBe epe, MMnepaiop je Morao fla 
upoiviacM HOBy epy m 3a BpeMe CBoje B/iawaBOHe. 
YBoljeBbe HOBe epe je 6 mo noKymaj sa ce noHOBO 
ycnocTaBe noKMflaHe Be3e M3Meljy He6a m 3eM;be, 
Kojy je npeflCTaBAiao MMnepa-rop. IIpeKMA je mo- 
rao sa 6yse npeAC'iaB;beH 6o;ieibihy MMnepaTopa, 
nojaBaMa e/ieMCH'i apHMx Henorosa, m;im nponycTOM 
acTpoHOMa fla npeflBMfle He6ecKe Aoraljaje Kao hito 
je Ha npMMep noMpaneibe. Y noc/ieAiteM c;iy l iajy, ho- 
Ba epa je 6o;ia 3HaK yBoljeiba hobmx acTpoHOMCKMx 
mum Ka;ieH AapcKMx MOAe/ia. 

CeKcare3MMajiHM cmctcm je KopMinheH 3a 
6pojaH>e roflMHa, Mece4M, flaHa m Ae/iOBa p,aHa 
KopMCTehM CKyn He6ecKMx cia6a;ia m 3CMa;bCKMx 
rpaHa onMcaHMx paHMje. KopMuiheite 4MK;iyca op 
60 flaHa je npMcyTHO y HajpaHMjMM acTpoHOMCKOMM 
3anMCMMa. HacynpoT TOMe, KopMHiheH>e 4MK;iyca 
op 60 roflMHa je yBCACHO y npBOM cio/iehy H.e. m;im 
cio/iehe paHMje (Tung, 1960; Needham, 1959.). Mafla 
je 6pojaH>e flaHa iipeci a/io y CBaKOflHeBHoj ynoTpe- 


1 Oko 325. n.H.e. rpuKM 4>MH030(j) Callipic je yBeo l ie i - 
BopocTpyKM MeTOHOB 4MK;iyc Kao ocHOBy 3a caMep- 
AjMboct CMHOflMHKor Mece4a m TponcKe roflMHe; hchito 
KacHMje je Xunapx yBeo m fly>KM MH'i epBa;i, a;io oh HMje 
HMKafl 6 mo IipOMCBbeH 


BacHOHa 


KAJlEHflAPM 





6 m, join yBen ce Ta6/in i in y Ka/ieHflapnMa. HoneTHa 
roflMHa (jia-zi ) jeflHor ofl unK/iyca roflMHa nonena je 
2. <j)e6pyapa 1984, kojm je Tpehn flaH ( bing-yin ) ijm- 
K;iyca flaHa. 

3anaflHe (npe KonepHMKa) acTpoHOMCKe Teopn- 
je cy yBCACHe y Kimy nocpeflCTBOM je3yMTa mmcmo- 
Hapa y ce^aMHaeciOM cro/iehy. riocieneHO, nocia- 
tim cy no3HaTM join MOflepHMjn 3anaflHM KOHoem n. 
rioc/ie peBO/iyunje 1911, TpaflMijMOHanHa npanca 
panyHaita roflMHa npeMa flO/iacKy MMnepaTopa Ha 
npecTO je yKMHyTa. 

Jy/IMJAHCKM flAH 1/1 
Jy/IMJAHCKM flATYM 

Cmcicm JynMjaHCKMx peflHMx 6pojeBa flaHa je 
KOHTMHyanHO 6pojan,e flaHa Kojn cy iiporeK/iM ofl 
noneTKa Jy/mjaHCKOi nepnofla, Kano je to y inecHae- 
ctom Bexy fle<j)MHMcao xpoHO/ior /. /. Scaliger (BMfle- 
tm paHMjn 0fle;baK). Mafla je CKaimrepoBa npBo6MT- 
Ha Mfleja 6n/ia fla yBefle 6pojan,e roflMHa, acTpoHOMM 
fleBeTHaecTor BeKa cy aflam npa/in cmctcm iaKo 
A,a ce 6poje flaHM. John Herschel, 1849. je ncupimo 
o6jacHMO CMCTeM m flao ra6e/iy: „Pa3Mai^M y flaHMMa 
M3Mel)y noneTKa Jy/mjaHCKOi nepnofla m hckmx flpy- 
tmx 3HanajHMx xpoHononiKMx m acTpoHOMCKMx epa”. 

Jy/injaHCKM flaH 0 je nonMH>ao y Greenwich-KO 
noflHe 1. jaHyapa -4712, JyimjaHCKor npo/iem nn- 
Kor Ka/ieHflapa. JyimjaHCKn peflHM 6poj flaHa, M3pa- 
uceH Kao i^eo 6poj, o3HanaBa 6poj u,emix flaHa KojM 
cy npoTeKUM ofl none-rae enoxe. Jy/injaHCKM flai yM 
(Jfl) oflpefjyje noce6aH MOMeHaT flaHa 3aBpmaBajyhM 
JynMjaHCKM peflHM 6poj flaHa flem-iMa/iOM. Ha npn- 
Mep, JynMjaHCKM peflHM 6poj flaHa 25. jym 1990. 
je 2448068, aok je JyimjaHCKM flaiyM y noflHe 
2448068.0. noHoh KojoM nonMH>e rpaljaHCKM flaH je 
Oflpel)eiia OflysnMai+eM 0.5 Ofl Jy/mjaHCKOi flai yMa y 
noflHe. 

Bpoj flaHa (1-365) Ofl noneTKa roflMHe je noHe- 
Kafl KopMCHa a/iaiKa 3a nyBaite sannca. C;ia6oci OBe 
npaxce je, Kao iuto cmo Beh jeflHOM peK/in, fla non- 
He Meinaite Jy/mjaHCKOi Ka/ieHflapa ca JyimjaHCKMM 
(peflHM 6poj) flaHOM. 

JY/IMJAHCKM KAJlEHflAP 

JynMjaHCKM Ka/ieHflap, KojM je yBeo Jy/inje U,e3ap 
-45, 6 mo je conapHM Ka/ieHflap ca MeceijMMa (Jimkchc 
AyiKMHe. CBaxe neTBp-re roflMHe jeflaH yMeTHyrn flaH 
ce flOflaBao fla ce oap>km c m h xp o h m 3 aij m j a Ka/ieHflap- 
CKe roflMHe ca TponcKOM toamhom. CnyiKMO je Kao 
CTaHflapfl CBe ao PperopMjaHCKe petjiopMe +1582. 

flaHac npoHiiMiie Jy/mjaHCKoi Ka/ieHflapa ko- 
pMCTe xpoHono3M. Jy/injaHCKM iipo/iein+i i iKM Ka/ieH- 
flap je HanpaB;beH npMMeHOM npaBM/ia JyimjaHCKor 
Ka/ieHflapa Ha nepnofl npe U,e3apoBe petjiopMe. 
npeflCTaBn>a jeflHOCTaBaH xpoHononiKM cmctcm KojM 
noBe3yje flpyre Ka/ieHflape m cny>KM Kao ocHOBa 3a 
JynMjaHCKM peflHM 6poj flaHa. 


ripaBMna 

ToflMHe cy 0flpel)eHe Kao HopMa/me roflMHe ofl 365 
flaHa a npeciynHa roflMHe Ofl 366 flaHa npecTynHe ro¬ 
flMHe ce jaBjbajy y roflMHaMa Koje cy fle;biiBe ca 4. y OBy 
CBpxy, roflMHa 0 H.e. ce CMai pa fleibMBOM ca 4. roflMHa 
ce ac/im Ha flBaHeaecT iipaBM/mnx Meceun Kojn cy ko- 
HanHO ycBojeHM y IperopnjaHCKOM Ka/ieHflapy. 

McTopuja Jy/injaHCKor Kanetiflapa 

ToflMHa -45 ce 3Ba;ia „roflMHa KOH<J>y3Mje” 3aTO iuto 
je Te roflMHe Jy/inje U,e3ap yOai^no 90 flaHa fla 6m flOBeo 
Meceue PMMCKor Ka/ieHflapa Haipar Ha TpaflnunoHa/iHO 
Mecro y OflHOcy Ha roflnniiba flo6a. To je 6 mo npBM U,e- 
3apoB KopaK petjiopMe Ka/ieHflapa KojM je noinao Hao- 
naKo. Mafla je iipe-Jy/injaHCKn Ka/ieHflap 6 mo nyHapHM 
Ka/ieHflap no MHampaijMjM, H>eroBM MeceijM HMcy BMine 
npaTMUM MeceneBe MeHe a roflMHa je M3ry6n;ia KopaK ca 
i^MKnycoM roflMiniBMx flo6a. ripa'i eho caBeT CocnreHa, 
aneKcaHflpMjcKor acTpoHOMa, U,e3ap je HanpaBMO cyH- 
neB Ka/ieHflap ca flBaHaecT Meceuw (Jimkchc fly>KMHe m 
M oryhHOCT 3a jeflaH yMeiHyi flaH KojM ce MO>Ke flOflaTM 
CBaKe i ie'i Bpi e roflMHe. Kao pesy/n ai, cpeflita fly>KMHa 
roflMHe JynMjaHCKor Ka/ieHflapa je 6o;ia 365.25 flaHa. 
Obo je 6 m;io caiviacHO ca TponcKOM toamhom KaKBa je 
6nna no3Hara y to BpeMe. 

rioc/ie U,e3apoBe CMpio, pmmckm Ka/ieHflapcKM 
ayTopmeTM norpeniHO cy npoMCHM/iM iipaBM/io npe- 
CTynHe roflMHe, ca pesy/n ai OM fla je CBaKa Tpeha, a He 
qei Bpi a roflMHa 6nna om epKa/iapHa. Mafla He nocToje 
fleia;bHM flOKa3M, yiviaBHOM ce Bepyje fla je MMne- 
pa-rop ABrycT McnpaBMO CMTyai^njy M30CTaBn>ajyhM 
yMeraibe ofl Jy/iojaHCKe roflMHe -8 flo +4. Hoc;ie Tora je 
Jy/injaHCKM Ka/ieHflap noneo fla (jjyHKi^MOHMine KaKO je 
ii/iaHopaHO. 

Kpo3 cpefliBM BeK ynoTpe6a Jy/iojaHCKor Ka/ieHfla- 
pa ce pa3BM;ia m flo6w;ia je HeKe ;ioKa;me oco6choctm 
Koje Haci aB;bajy fla npeflci aB;bajy 3aMKy 3a Heonpe3He 
MCTopMnape. Hoci oja/ie cy pas/iMKe y nonerHoj enoxn 
3a panyHaite roflMHa, flaiyMy noneTKa roflMHe m MeTOfle 
3a oflpe^MBaifce flaHa y Meceuy. He caMO fla cy Bapnpa- 
tim ca BpeMeHOM m mcctom Beh m ca cbpxom. Pa3;iM i iM'i e 
KOHBemjMje cy ce ynoipe6;baBa;ie 3a pa3He upKBCHe 
3anMce, (JiMHaHcnjcKe 'ipaHcaKfloje m ;iM l iHy npenncKy. 

U,e3ap je OflpeflMO 1. jaHyap Kao noneiaK roflMHe. 
na MnaK, i4Beia;ie cy m flpyre KOHBCHiiMje y pa3HMM 
BpeMeHMMa m Ha pa3HMM MecmMa. Hajiiony/iapHoje 
3aMeHa cy 6o;ie 1. Map-r, 25. MapT m 25. fleueM6ap. Obo 
je Haci aB;ba;io fla npaBM npo6;ieMe MCTopMnapMMa, no- 
niTO je, Ha npMMep, 28. <j)e6pyap +998. saimcaH y rpafly 
y KOMe roflMHa nonMH>e 1. Mapi a, mctm flaH Kao 28. <J>e- 
6pyap +999. rpafla y KOMe roflMHa nonMH>e 1. jaHyapa. 


HacTaBaK y c/iefleheM 6pojy. 
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CyHHaHM HaCOBHMK O. 111. 
„ 5 aHOBi/i 1 i CrpaxMH>a" 


YK/by-iyjytiM ce y Mel)yHapo/(Hy roflMHy acipoHO- 
jvraje, Ieorpa(|)CKM (jiaKyaTCT noicaoHMO je o. in. „BaHOBnh 
OrpaxnH>a” Ha BaHOBOM Bpny cyHnaHM nacoBHMK. Y 
iimaiby je T3B. aHaaeMaicKM cymiaHM nacoBHMK, npBM Te 
BpcTe Ha npocTopy 6MBine JyrocaaBnje (canna 1). 

AHaaerviarcKi/i cyHnaHM nacoBHMK je nrn xopM30H- 
l aaHor cymiaHor nacoBHMKa, KojM je npBM nyT KOHcrpyn- 
caH y 17. BeKy. 063MpoM fla ce npnBn/(He /(hobhc nyraibe 
cyHua noMepajy tokom ro^MHe, /(hcbhm nacoBM ce He Mory 
OHMTaBaTM npeMa npaBLiy ceHKe BepiMKa/moi uiTana 
(iHOMOHa), na cy ce KOHCTpyKTopM /jpcernan p,a HanpaBe 
CyHHaHM nacoBHMK KOfl Kora he ce noMepaTM Balkan ceHKe. 
Y cioiany c tmm, yaory Baijana ceHKe flOfleanaM cy caMOM 
MepnoLiy. Mepn/iau aoBnja aKTMBHy yaory m nocTaje ca- 
CTaBHM fleo nacoBHMKa. 

OcHOBy cymiaHor nacoBHUKa o. in. „EaHOBMh Ca pa- 
xMita” hmhm eannca y nnjeM ce uempy Haaa3M CKaaa ca 
ceKTopMMa 3a CBaKM mcccli. Ka^a no cymiaHOM BpeMeHy 
Mepn/iau, yneHMK, CTaHe Ha oflroBapajyhn ceKTop, npaBau 
iteroBe ceHKe noKa3ahe /(hcbhm nac. EpojnaHMK cymia- 
hot nacoBHMKa yupi aH je 3a aeribe BpeMe Koje BaacM y 
aeiaboj noaoBMHM ro^MHe. Mfleja je noieKaa ofl Epamce 


IleTpoBMh (o. in. „EaHOBMh CTpaxMH>a”) m Mp AaencaH- 
Apa IleTpoBMha (Ieoipaej)CKM cjiaKyaieT), Kojn cy 8. okto- 
6pa, y3 noMoh npujare/ba, flparaHa CMi/ijbKOBnha (p,M3ajH) 
m npocj). flp MnayTMHa Ta^nha (npopanyH), cyHnaHM 
nacoBHMK ocaMKaan y /jBopnnny niKoae. Beh npnanKOM 
M3pafle, cymiaHMK je npMByKao na>KH>y yneHMKa Kojn cy 
ce Haaa3MaM y /jBopnnny. IloMaraaM cy y ocanKaBaity, a 
3aTMM m npoBepMan ranHon roTOBor cyHnaHor HacoBHM- 
Ka. HajBMine mm ce CBnaeao iuto OBaKaB TMn cyHnaHMKa 
He tjiyHKijnoHnme 6e3 HjMxobot yneinha. TaKO cy ocmm 
MHcj)opMai4nje o lanHOM BpeMeHy, npnMMan m ai/iCKpemy 
nopyKy - Ha me6uje da omKpujetu ceeMup - iuto je moto 
MeljyHapoflHe ro^MHe acTpoHOMMje. 

CaMKa Ha flecHoj CTpaHM: 1,2: KOHCipyKijMja ochobhc 
earn ice; 3: oapeljuBaibe i ioao>Kaja nacoBHMx osHaKa i [OMohy 
npaBoyrnnx KOopflMHara; 4: ocaMKaBaite Bpojnam/iKa; 5: 
npecaMKaBaite aaryMCKe CKaae; 6: npecanKaBaite 6pojKM 
niaBaoHMMa, y3 noMoh yneHMi^a ocmot pa3pefla; 7:3aBpmeH 
CyHHaHM nacoBHMK (flaiyMCKa CKaaa y uempy, BpojnaHMK 
no o6o,n;y earn ice, 03HaKe 3a CTpaHe CBei a, reorpacJ)CKe ko- 
opflMHare Beorpa^a; 8: „iiynnaibe y pa^” npBor aHaaeMar- 
ckot cymiaHor nacoBHMKa y CpBnjM. 



BacHOHa 
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